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(54) UNDIFFERENTIATED STATE MARKER PROMOTER OF CELL AND ITS UTILIZATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for simply removing undifferentiated ES 
cells left after a differentiation induction, and to establish an ES cell strain having enhanced 
safety and exclusively used for grafts. 

SOLUTION: The promoter of an undifferentiated specific marker, such as Stm1, is used to 
easily select and remove the undifferentiated cells left after the differentiation induction. The 
promoter sequence is a base sequence described in a specific sequence, a polynucleotide 
having a fragment sequence of the specific sequence, or its modified product. 
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>W>; #~ XT?i:t&3ftfcSM*ft* ') =r* *> v** F*3 U -3% 9 u*+ V #~ 
X 2 ' - * ?- mi> * v- <; * - X Jft 3 ft & ftzgft * 'J zf? ^ - F 4' t'&m gt 

mm fr&s-r* t t a^a $ ft & <> ftft&> u a , us ^ f > i%ftu , i $ tz a % ftj*i± 

?>SiPv 9 ft fc ( t li x I" <T <o) a K ><0 3 # i <s9i£i:# s iS J: tf/ S A: ii r * 

* -> -f / >• * jaJfc-ef* $ ft em frfMfcf * i t J: 19 1$; 2 ftft* (B a t z e r 

et a I. , Nucleic Acid Res. 19:5081 (1991) ; Oh 
t s u k a et ai. , J. Biol. Che m. 260:2605-2608 (1 
9 8 5) :Rosso1 i ni et ai. , Moi. Cell, Probes 8: 
9 1 - 9 8 ( 1 9 9 4 ) ) o 
[0 0 3 1] 

%m r-m^^-j *4a, assist* ^-c^ *vx*?v*rY\ 

Zirls*-? KkBJIflriftKlMl^ft, cDNA, mRNA, A D N A* iTSr-frfr* £ 

911*3- KfaWJH^***:* r^y^-f xSSft «fc&ft) J *-&l£**<> PJflKx 
#&£Jt & a- K* ft »"**J|Wt% *0#SW>A7 , 5.<a3fcggftK J: ►» a- F 

[0 0 3 2] 

^^•WlilKffil^L-CTlfcT^^v^o ^Jc-;4i!£5B^ LTiix ft IB 

ft, tt^^KiiTj&^f&ftftj&^ftfeUlRfe^ftJflrV^ =MJJB*-eHU Strrnttirr 

4 fz •&%<r)im k m<omm* # -r* in * -e <k * 4?g&s- : ?- * a a * & c t & * 

o 

[0 0 3 3] 

* ? R-e* & x * y KJSWto S^isii^g^il-^^y.^^M Wo r 5 / 
?0 * £tr ? > ^ S 4 ir) * F £® Kftm t fz mm § ft £ <0 * v > 0 » r$» 3 ft 

£ J: ^ > .»"< ^ M a^ri" * © 

[0 0 3 4 ] 

o Ljt^oTx «tx W®§ft£^i)^a^lc:#3tt«>-e<?)4^eti|ii : -ooMJt(ix fo 

[0 0 3 5] 

JWUMMft-CfMISftiffla r»ft*ftfcj i3J:cF r«x?ft£J fix jffiKim 
< 1 1 7 5 Se%x Jt l < 14^4 < £ 4) 8 5 SS%x J: $ ^> t jf S L < (4^4 < 
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[0 0 3 6] 

, jtfST{i\ ilfrCfSL^'Rt), 8ai£?jJ *&-&1-&o Li^ot 
, S t m&fc^t^n t §JdU an, S t m^Mstte^ii J: CP S t m©/u*- * 

[0 0 3 7] 

ils!tt^il^Kt\ H^^BJI^>ra- J tt4 £ii»|-£:ii$w 2i|I§t^li5^7} s ffi Ri£ 

, •e«ae : fffi?8weDNAB39ij^ -ft$ttntt^a< t 5 o%ra--c4>&*&, Iff 

L < ttifrjfc < t t 7 0 9blBJ-?&;i>iSt£\ * L < < <t & 8 0 %, 90%, 9 

5%, 9 6%, 9 7%. 9 8%l &t*9 9 % ID - £ S§ S\ ^at6»Mir^a*||im£ 

* MU B -14 1 SHftll* t tt In) t %1V * ^ T , 

[0 0 3 8] 

*WJBSF-ett % r ? y ^@e^U is £ tfl!i£ffi7!l»gH&USu ID-life j: tftfcRIStolfoRli , 30 

[0 0 3 9] 
[0 0 4 0] 

till rxj»^>r5 y»J tl±x X^?)7 .= ./|^L-IiMt*t4 0 Xt&<D 7 -5 / 

•?- ->* >\ 7X;^f>-i, 7 7v.'^^A ?}\'?~-y y y-1})\>i£*-S>r 

[0 0 4 1 ] 

t7i-)V77->v A7-7Hn7x-)V77-y, 3 -7 ? ^ - 2 -' V ?>->*^7'D 

r75/^77*a^J ifi:, 7? y*-Cliftvi*«, T^/Kcoftll^Jitf/ifcttftlSIt: 50 
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[0 0 4 2] 

T ?, 3 l±, -e^-Jfefc fi»^3 i*E**N * li I U P A C - I U B B i o c h 
emicai Nomenclature Comrniss i o nS:i 1^ 

[0 0 4 3] io 
#W38Sr KfcV'T x |"**£-**J 7 3 7 94 £ i-JM ii, * H -eft** # 'J * -f-f- K 

3 *i * T 5. / R 4 >fc & R £ n n , #K #3- CioTIi, fimspfi+w si »©&n 

tt&HttcD^S-trafe *^W(cj3^T, S t m2Ifi?t S t m 1 Mix^b Ji, 

it i & ^ T*t £5 1 * t n £ £ o 

[0044] '° 

[0 0 4 5] 
[0 0 4 6] 

K (g?36 5 n) ^TtL-T, 1 - n - 1 i S **"t* * ') K i >K 'J Jx 

x -?<^fi?OTHt L"C{i> JK'J^^f-KOJ*^ 3x 4x 5, 6x 7x 8x 9 

» 10x 1 5. 2 0, 2 5, 3 Ox 40x 5 0 & X VZWXtVT 3 7 Rj&«£tf fe*Lx £ 
ifl5^ftfl«»K5|3SIL-C^4'V»SfSfc'Cgsn&^5 <WJx.id:\ 1 1 * ir) tifc* TBiL 
T iti, tf'JXtl'*-? K(0«&x 5x 6, 7x Sx 9x 10, 15, 

20, 25x 30x 4 0, 50x 75, 1 0 0 *3 J: tff $ll}±<0? j? Uit-f- Kif»f ^tl 
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56 5 Sfi? S it 4 ^ t £ o 
[0 0 4 7] 

WfCiiVvT TS t raj & fcfi TS t miffed J tit. Si ml itte^<ODNAJS 
% ft & •£ <?> t* »i , * SMtffl 4WWE <b L < Ji £ v * f ft 3 & tt v« < o coMS 

(b) fifll#*2» 4, 6, 8v i 04jtii3 oke^t5 /i*K9i)j»f>!&**y^ 

7"f- Ki t:lif:<07 J**::- Kf 4 #V # ? K : 

(c) ge?ll# J t2. 4 s 6v 8, 1 0 t fcli3 ^ BlBBWKH^Ti, 1 

.Lots ttiql3J:cPfc*fr&fc*fcJ i ij«3;h.*^<fc'{> loeogs 

* * 1 4 * «; ^ ¥ x * o x > £ is ^ at) f£i4 * # f * # -j * 7**- k * a - 

< d ) E5!l#-f - K 3 , 5^ 7 , 9 i jfc {4 2 9 CSiOttSS^O^ ~f<y J xSESfr S 
ti^&jfte^SJUfr-C** k * 'J >c * V K ; 

(e) 2, 4, 6s 8s 1 0 4 rzli3 OtsaiOT? /»S5!l*-^iflr*#»M 
•/f- KOttfflraft* a - Kf * * * 'J 5? ? F ; 

( f ) (a) - l e ) coi^f ftfr i o©« •) * ^ Kfc x y- »; >•/'£>)• ftftTT? 
7'9 *MXU *o4tt^Wffittt#f &#U'*:7* K*a- Kf V*f- 

(g) (a) - (e) <m<^f fta-1 wtf')*? Kifcli-twfiiiEyiJfcftf & 
Rl-tt^ife < t 4i 7 0 £ ttJtS?II* '9 s 7}>o, &4&^»iStt**f 4 * 'J * 
7*f- Kfc 3 - Kf & # »J * ? k f K, 

(B) (a) 2 v 4, 6s 8s 1 0 *jttt3 0 ^EftOT? yiatffi^* ?tJ± 

(b) 82i?y#-t2s 4s 6, 8v 1 0 SfcliS 0Kf2*«?T5 y *BE9IK*u»T^ 1 JiH 

( c ) 82?!j#-t 1 s 3 s 5 v 7 s 9 t. fc it 2 9 fcRfltott&ffiyUO* 7*7 ^ X 

(d) @ei?y#-t2s 4 s 6 s 8 s 1 0 ttz&3 0{C|gf,^T-5 JW9t*>W&to4tt!$> 
4s K : tfzlt 

( e ) ( a ) ~ ( d ) «5 v»f ft ^ 1 ofif># «; ^ 7-?- K£*t f 4 Rf— tt^* <H70 

(A) ( a ) ByUft-S 1 v 3 v 5 f ii 2 9 tcfBfltott&BByil i A ©75^ > 
h E5l**f * *°») * * K : 

( b ) @2yy#-f- 2 s 4 s 6 t tz it 3 0 K bB*4<7) t § ./ ^g^J^ 1 4^4> * 'J ^ 7*f- K 4 £ 
l4-s7«7-7 7y >• h*3'- Kf k*f- K : 

(c) @B?y#-f 2, 4 s 6 4fcl*3 0CE#<&75y«E?!Kj|3l/>t\ 1W±^7?/ 

Bf**s 13^s #JH^ J: (fXkfrb x *)-MM$it&'Js% <t i> 1 oco^£wf 
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y 55 ? u * •f - k ; 

( d ) leFOirf K 3, 5 4 it 2 9 KBtteftSB&lQ* 7" "9 ^ *&&#4 fcttJ^A 

( £ ) ( a ) - ( e ) m^-fftft* 1 oo# >) 2 7 Kfc x h >) >->'ty} ftftTT 
Y ; ifzii 

( g ) ( a ) - ( e ) co f n 1 o*> # ') * ? k * f - K 4 « «offi*E9!| fc h 
7*f- - K-t * # ') * 7 ]✓ * K\ 

(B ) fa) 82*0 2 x 4 x 6 4 ii 3 0 T 5 J $S2>nj * 1**0? 7 7 7" 

(b) SB?U#-f-2x 4x 6 4fcft3 0(C|g$t5075 J%MM^fr^X^ Dck±<DT*S 

( c ) KSW-?- 1 x 3 x 5 4 tz\t 2 9 fcEitoifiSE?!*?* 7*5 •< X^H^t £ tifti 

( d ) mm^- 2 x 4 x 6 4 it 3 o k r 5 y Mwoafctflraft-e* & x * y * 

(e) fa) ~ fd) «?v»"f HtJ'I o^tf «;^t"?- Kt#1-*|SJ— tt^ft < t &7 0 
[0 0 4 8] 

S t mlffff-lix S t m 3 >ttei\ S t m 2 jgfc^ x S t m 3 jtte^x S t m 4 fife* 

*Wjai#u*v»T»tciKSii , t*i ix iie^i^fr-efaicLx ^7x»^a 

[0 0 4 9] 

*f»li»fc*v»T rs t m 1 J * J: 0* TS t m 1 fce^J t Six K 3, 5 4 

fc{42 9 CEftStt&ttfftBftli ?tiilEif!l^-t2> 4 x 6 4£li3 0 fcffifft3*t*7 5 7 

tr) £n*<> S tm 1 <0*«9l:&*l$>£#£1*&fc#£fclU ^IL< fcL if75/9 
■3!*£1>#>.M7'*- Y£MbXftUl*:!®%i8%in, J &&m^&<> S tmlfie?! N 
a n o gtr*«fft&jtfe^F-tffiI-T?4>*c:i:^*s*-o-Cv>*o 
[0 0 5 0] 

*fjFJIHlfKi5V»-C r S t m 2 J * J: 0* T S t m 2 jtfe^J t fix @59i|#^ 7 4 ft (•* 9 K 
E*S*ia«aE?ll4^rtr£?ll^8 4ftli l 0 5 K-t* 

ft»s^j*^traeTF*&o E u«e*it»£B-r4ae ; j : (ia#i raft* *tr) t^i, 

S t m 2 (4 Stralca-UmRNAoa-f^ ^«J*^)J£S8!?0d 5 9 9.6 %ffi|5J14 

itfeTWii* 4) x 4 ^ V ^ i 3 > h o ^ * * o S t m 1 t liffiik&g 
^-&±x S t ra 1 i S t m 2 i^4*f fef itfelf « i taWotv^io 
oTx S tm2(4x v^7x 7**fe#7 E 3Kfcft-*-*£ t ^ *>t5> M 4f o ?ti> ^>#3x S 
tmliStm2ili, v?xwt#9 9. 6%OffirattS-*"t* 0 
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[0 0 5 1 ] 

StmliStm 2 k <D&fcm%ffim$. fflfc£J3>**ft2K>;|Hr?*% 0 Stml it 

gs* at tit u s tm2siv a-t^fflfla-eii^a^ftf s feie^t- 

[0 0 5 2] 

*WaSKS3V»"C» rSTMJ x rSTM^^/N'^gJ > rSTMU v F S T M 1 9 

y^9%\ , r s t m 2 j > rsxM2^y.'^u iv^^mi s -c-ft-en^t&t- c 

S tm* S traK S tm2s&if) >^:7Sf£;#.£^t£^1sffl £ft&<> 
[0 0 5 3] 

<ttt&C*»T\ ffifiO^* <itl o^4)c;# J: *) < &a£fcjg-f* Z k &B$mk-t& 

(3/4, Ut f-K Rex K Sox2» P b x 1 5 4t & Jl& i^ft CR 

£3*i*n«> 0 c t 3/4-t?U, (proximal enli 

a n c e r v distal enhancer) ^J^^l&ll'" 5 ^ 

OAfcfctt* 1 0 k b pW.±fiO@5?lj55 s ^«t [ 9 x -£*>jfcii>fcv Bac^n- 

>*t'T'iiv 1 0 k b pfil±*J?ifr*C kfrh^ Oc t 3 /4 <D'/n-t- 

[0 0 5 4 ] 

#8&»«fci5V»-C\ TS tm lorn*-^-E?BJ ti, S t m 1 fifc^KBiilta "f 
u^-^-@g5iJ^'/M 0 -t^J: t4S5!«s E5i#-*3 4 (vox) i/^J^ftKMf 

fflbfoto-hlMZ 9 0b p*»**£tW4 L. < > %<vm&mnk UTtts S£5!l##3 1 
(fcf) , 3 2 (?va) % 33 (*^iM^> KwSftiffiyiJfcifj&Mltf «b*i*> 0 £ 
O+Tfcv 0 c t/S o x (*59Wfl&jS*?Sjfl(ti'itl<"- 3 8 0l4~- 1 6 6#> TTT 
T G C A T T A C A A T G (Oct/Sox 7E5fl ; £ CX\ TTTTGCAT 

W\ Oc t 7ffi?||Tib»> v TACAATGtiS o x-tf— ) 
-71146^^, ft36S5!l11*<o*lft*« ^16*1:49^ 

[0 0 5 5] 

u;^t*^tu<, x^^fe^Tffi<?>^i!t#fi-r-&3te^ 1 stmia 

[0 0 5 6] 

®S T * * -f J- 7; > f*s — itfc > * 9 M £ tl It *° V * 7*-f K"C A *) s 
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7 Jin Ptl6B*b LXii, «3t»fcli, llMMSfs^S&H^ (PDGF 

) , i&jfagi^ (egf) , wM^mnmi&m?- (fgp> , fff^iifflfeiijaiai 1 - (h 

GF> x JltftKiiMEB 1 - (VEGF) n i> Wmf %> * 

[0 0 5 7] 

a s t <0T7 * *> )■ ~jr fcffli^TJtK L.fc*frfc, JfcgitMwftJll&fK^Cjtf LT 
v 4>fc< t 4>ft3 0%, f?j35%v ft4 0 96x $J4 5 %> &5 0%x 5 5 9bx i5 0% 
x ft 6 5 %x ft 7 0 %, ft 7 5 %x ft) 8 0 %> ft 8 5 %> »90%, 1)95%^ ft 9 9 % 
am-tti jfettil|M4t* , #-**t*EW**tf#K^*Jt:tt^*< i: ^3 0%, ft3 

5%, 1^4 0%, fe45%> »5 0%, ft5 5%x I!l60%, 1^65%, ^7 0%, ft 7 

5 %v 1)8 01 ft 8 5 %x ^9 0%, ft 9 5 %, ft 9 9 144 /Si^.Wt^T 

6 r ?, y 'J ksh^w e>ft*^»f oft&zwi okiese* ft 

[0 0 5 8] 

!§K 4' h i t frv* i » 5 s ^¥ £ ft "Cm R V A » ? ftS£ S ft* iHi fclSa^-^S-C* «? 
[0 0 5 9] 

tft:i^t« C k * ^ % ft 4 L < fcL H!l«^SJx *° V ^ 7** Keo&SS©*^* 

*tfo ♦wMK^^Tjae^H v**-*-* K44r« r&sj © rtt 

o ^waaftcuv^-cate^o r§&j»j © r«*j tit, &&«K&*s*£ftffi3-£-e 
Kzn&&?cr.)%m t &btix<s>tzm&^ *>s&«**tf * 1- * ?- t tattoo 

[0 0 6 0] 

ate) *&lst*ai4a t s < &x*ft*o «*.»*x &*B*#7v*--fe>*ji>-*-c* 

s i k tfx- § * o 

[0 0 6 1 ] 

#BMKi3v»-C [r>r-k>z (i&li) J tiix liKsfe^ WW^as 

jflia', S tin) 0«?»E9iiffi»fl94fx < t 4s 8 OE^-t^ ^ * V**- HJ6 coOT 
Id^J H i: oT jtJft ? ft 4 0 -- <?> ^ n 4 ^ > + -t > ^ft14*#'t * yft>'7>S'T 
tv^o ^<OJ:^ ifc«ttte9!llix IIIL< ii\ < i t 9 x ^ J^f- Kfto 

x J: '? ft 4 L. < 1 0 <7>a^1-& Jx ^ Kft« % ZhKlfttK'dl 1 <o««1-** ^ 

4 O T* ^ ^ V* & KI©s 1 5 cOilSBT* ^ * V* f - KJftWx 2 0 OjStt't •© * * 
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V*+ K*«, 2 50»6frt** * 3 0 * * KK©» 4 

0 55 9 W**- KJ&SK 5 0 <7)3ilSl-& % 9 KftOx Mg2?UT*& & 

o o4#«E8|UHU ±aoS5IUit U, 0-4 < t i 7 0 %*|IU'Sr, J:»)ff4t 

< ii, if* < H 8 0 $ t> fcgf S L < iiv 9 0 %ffl|SJ4, t o t 4ft* L < ii 

x©#itE9Hfctt, ±.»©Efl|fcJfrlT. lo4*:«J!MI**^li 1 ofeLL v** 
K ^ fi& x ttfc is J: / f it J i X & * * i" & =b 1 4 is * ft * o 
[0 0 6 2] 

i^T rRNA i J fctt, RNA interferes c. e^^T?. r 
#sHRNA (d sRNAfc ^i*fcRNA i *5l£jg£i-@^£fM&C#.A-fr& 

Jr^nKfflV'fjiia^**^^^ #EP§3lSfc is v >"C R N A i littzs *^Cj:oTiiv 
RNA i *5ISfeffH^tB<tUfflv^*i1»4c 
[0 0 6 3] 

rRNA i fcSISfeil-H^J iiix RNA i £?| fe £. T t&X- 
|4J:Uttf^l^V^o <*T rifSi^J KttLX rRNA i *5|*fe 

CtB^J tit, *0£&fKfJH-*RNA i £3|£fe£U RNA i ;0<4&fe?tt£ ( 
ejxtf, ^<Dlfe^<o|&3^iy& £0 3 %^lo 0 & R N A i *5l 

%©*Braii* w-f & se?u 4 £«: * r- u > v fc*irFTvw r y ^-f x-r«& s?j** 

4>* <H3 0 2 * I'd"*- K*©=:#«?|i5ir*StrR N A 4 fctt-t^gfegStoWf f> 
V) ft * L < &\ 3 " *{fc*»l±. 2?^l^f FJtJBUiS) D N A COTx. tf, 2 - 4 3 9 V 
[0 0 6 4 ] 

SllKmi^Sft4^\ RNA i j^flKJSMftfc L-C#*-$>ft& fce^-oi: LT, ds 
RNAOAt*RNA i ^ISfei-T^WJil&K^X^iiSi:* Jt«»ft^ CWx.«, 
4 0SU£#JA±) RNA^ ^'J*-«K^>*^o^*- (Dice r) iff 
is?ft.©RN a s e I T \ %<f)Z* VT-WATPfffiTt, * O ^ £ 3 * ^sfij^&ft 
2 0 S&8~f o«J DftU WldsRNA ( s i R N A 1 W*ft & ) £*o #^18 
ttfint Ts i RNAJ tlis short interfering RNAO»ft? 
* 13 x AXWlcfbf^l&S ft* 59' 4 £ ti&fl^es fc-fr* § ft A: 4> <t>tK && n ttft&ftW 
•frfrftSftjfcfe©** <fe*-VMi£> 4 0 «atW±eor*«lR N A^frrt-C^WSilT-CS 
1 Qfc£#W±©S*— *«IR1IA*V^ »#, 5' -V>HK 3' -OHWffit* 
LT£iK 3* *^<i.^2tlS^tBtr^* 0 i(7) S i RNAfci&HSSfc*' 
^LT, RISC (RNA— i ndaced-8 i i enc i ng-complex) & 
fM3ft*o s i R N A i ir.gB?!l*^1--l>m R N A £MM LXffi&L, 

RNa sell I UtoB&JfiliK «fc o T s i RNAO^aB-CmRNASrftKSftio s i 
R N A OBiW t «tt t LT «lf + a m R M A OE98*>MflS 1- o ^ T tt, 

X it > K R N A i K J: IfiStt*** < £ & <D X it < > Sl5t>6t> ft *S14#&# t * <> 
flfi7?, s i RN AO+^aoiKS^^Ji^*^** <> RNA i Kj:*mRNA«?SlBf 

mRNA/ilt4'55'ffl l t-*Cti& t T?S*o ItoT, *^"Ctt, s i RNA-t»*©SrRN 
A i *5i*fet + a-fi U-CJI^fttfc^TiiU s i RNA*&*t%Jt^ftB : f ( 
a % K^) 4 0 tt3tJsK±W dsRWA) tW^HffcLTffl^iit J& ? T~ 

[0 0 6 5] 
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t f-z , g»fc *» 3 It* £ i 1' *3 L 4 w 0«, siR N A J* , ±SBftJ» fc iiSlI K , si 
RN AOT>f-*>*«jFmRNA£jB#LTRNAtitf*&RNA>K'J (Ed R 

P) O/^-fv-a'PU d s RNAj^&JftStU £<0d 8 RNAjWC^-f 

Ifrjfcfcs i RNA*4U'TfMJ*«*r*-&£fc4&iaSft&<> |oT> * 
H^-CJJs s i RNA&ftlilCFB i R N Asa 5 * t* «t 4 BWb 5 fc, * 
BSJC, 4 tfTtt, MX. if 3 5 #^?> d s R N Aff^, 1 , OOO^t'- tt±Jfefc*B 
nm OmRHAfr frflTf* C i 6 , s i RNAlttiffs i RNA W± C 

[0 0 6 6] 

2 3tfc£ft) *fcJ^eft*ffl#J^^=**^NA*ffiv»*tiri<-CS*<> C^o&s 
i R N A 52 s flU&fc&S* •£* i t K J: «} itK^^m^irptJ U ^<?> s i RNA ©fllft i 

[0 0 6 7] 

*H^U &^TM \t> toil* s i RNAJi, R N A i i'3\^MC-f'Ct & K '9 , t* 

[0 0 6 8] 

H0*Jt#»fc*i/'T\ ^»RNA i £?l£fe£-f H^Ji, 3* 3NSU^ffi3R*^ 
tl>I^7^^il (sh.RMA; short hairpin RMA) ^"Jftft 

0 *B»SUiS^T TshRNAJ t it, -*«RNA?frftttfc@:fc**«&£E5i*£- 

±.©£**^$ 0 hRNAIi, AI«Mfc*-&lfe3*i*o %<o£ 

t: v fiWD N A £ T 7 R N A # V 9 - -t? K J: *> -f >• tf f- D T R N A & «it 
J: otiit* '£ t ^t^o aafeK*llfii*t*itfiftSL<t^**, ^i^j:s li 

22iS*. 23*11) «>*3U5fr»**U S 1 R NA t RM*fc R N A i £51 SfeC L * 

,COJ:*C 4 shRNAtiU s i RN Ai flfcfcRNA i *3|*teC*£i#*>. 
»«MS-Hti^4iti4 ? tii, BliRN-Aliifc, ^iUli 3' 
;f L#&o -**ft#OJS 3 Ji#KiK£3 Hfcv>7K ft£ t <ii& 1 0 %>? \'*+ F*M 
±, J: »? ft S L < lift 2 0 * * > FJUsl-LT* *> 3' &ttJ**tiU ft 

1 L<liDNATNfc«Jfik J: «9fti! L <li4>*< 2**V** KICUiWDNA-?* 

$^>^f L <&2~ 4 ^V*^Kft^DNAT& ' 
[0 0 6 9] 

h^9 7 ^ ifaUi: nit 5& 5 ^ Hts 

[0 0 7 0] 

c-^ &<> iW#fe|C fei^T, T 7 R W A ?K V 9 - -i: iCFTTyn^-j'-tffl ^ 
#aDNA*-feT>f--fc>^*J:0 ? -fc>^^>RNA*^JK-*-*<» tUb** > Z h d 

•t-T i - y ^ l fflm^ #x-r * t * ±*© «t t * Wfl! t a c t r n a i i & s 

4 R N A * ff ilg, W U # At * £ fc 3& J "C § « o 
[0 0 7 1] 
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[0 0 7 2] 

J tits £feft»Tif$Ml&JS&cO&ft£'/*7o *&H©# , )**l':i-frK 

«- * ./N-f 7* >; ^ -> 3 y ^4>a> v /o 7 I- /n -r 7*') ^-f -e- a 

^-ifc^'/'{i/7-?6^«DNA^igftLfc7^ JU?~-£J3^T, 0. 7-1. 0M 
ONaCl«*T, 6 5t:^M 7V >£tTo/d&, 0, » 

S C (sal ine-sodium c i t rate) ii (1 ftfcJ&O S S CM«1 
gjofi:, 15 0mM tMiliT" f '? 7A, 1 5 mM ^^>Kt* f- ') '7 fcffiv^ 6 

-•v-f /»} -e-v 3 >{3u Molecular Cloning 2nd ed, ; C 
ur refit Protocols in Molecular Biology, Su 
pplement 1-3 8, DNA Cloning 1 : C o r e Techniq. 
u e s , A Practical Approach, Second Edition, 
Oxford University Press (1995) 9*>&&i?KEfRS *t"C 
n*£8M*t"Cfr t £. <&<> £ 7> V ») y-^x > h ft*ftT^W 7*V *M 

X1'*@5?iJ^fj)iiv $F4L<M\ AEHO*4fcfcltTE^***trEfl#KW3*.fc<> 20 

* £ i/**- K&/W7 , «j* r <f fc#T**#y j** w* K*v»^„ ^-f ^ 

XTtfigft*"'? * ? I'** Kfc LTft-ffclSCii, *H^Tf*#»t*$H4T 5 /RE9J* 
#1-*#'j/«7> K*3- K-ffcDNAOffiSEWt^fr < 6 0%£Lbe>fflHte**r 

r-© ») ?■ v y\ ftt I < a 8 o %JM±co*im££w-f * ^ u-#* K, ? 

t < ii 9 5 %J3l±co*|RI'l4t* , tft*») ? ? V** tftllfiittfT^, 
[0 0 7 3] 

*WilBSUfcv*T [7*2-7] tit, 4 > fc" f n £ J: 0 s / £ ii vfcf>S?ft£foo.x* ») 
[0 0 7 4 ] 

£ooJ: t &£L<Ji, £ *> 9 * P^f-K* 

<0, iDSSKlO ^m^-t* * ? W f- Kfi^v S £#4 L < ti 1 1 OSSttt * J* 
? L'^-f Kg<D, 1 2 Ofelfc? & Z ? W* Kgof), 1 3 Sliif- & * ? Kft«>» 

* Kftco, 2 5<*>3fctt1-*2* 1-'** KftOs 3 0 <D&m~t& 7- $ V** 

s^raftttREw^***.** 

[0 0 7 5] 

^MHi-t'-t^v^o LTii, B LA ST (A I t s c an I et a 

1 . , J . Mo I. Biol, 2 1 5:4 0 3 -4 1 0 ( 1 9 9 0)), FAST A (P 
earson & Lip man, P roc. Nat I.Acad. Sc i. , US 
A 85C 2444-2448 ( 1988)), Smith and Waterman 50 
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(Smith and Waterman, J, Mo 1. Biol. 147:195 
- 1 9 7 ( 1 9 8 1 ) ) n & X t^N e e d I em a n and WunschS (Nee 
dleman and Wansch, J . Mo 1. Biol. 4 8:4 4 3 -4 5 3 ( 

1 9 7 0) ) 4 t'frMif il h WtM § $Lm&M&Wtmk fats 7 h 

•J y'Js.y Y /> -f 7* •) 94 -if - ->• a v , ^;ad N A ^tfcy^yy i' >-^Uft& >9 ffrtt 
, PCRfcJ:^ in sit u ^-f ^ > 3 tWmfhiL&tfZii h^U 
[0 0 7 63 

iWtfrfc^-ftwE^Jfcfflft&fcgRiH 1 (flixtf* D N A £ fcilK NA * if) #JBi/> 
[0 0 7 7] 

■ftok-o 4#S£E?mi* «P* L < tt> 4>4 < i 9#)imt&? ? u*+ K*«9> J: ijgf 
f L < 1 0 OjISgI- & 7 7 Wf- Kft©, £ t> fcJJt L < il 1 1 oaftt & * * V' K 
Jtco, 12 coii^T 4 7 7 Kg CO , 13© i$*St4 7 7 k .* * Rg<0 , 14 coil^ 

1"* % 7 UXt- PftOv 1 5<Oit£5l'&7 7 V #f* K**>> 16tf)i6tSb^^P*f K 20 

, 17 oatti- « 7 7 i' * 1- v°9c <o, i s co m%T*y * * v * fjeo, 19 com 

1"4 3 7 U*f> 2 0<Oit*ffi1"47 7 KftcO, 2 5 fi0iifc1'& 7 7 l/**- K 

ft<0, 3 0*>iftR?"**7 v^-f- Kgco, 4 OOillf*^ 7 Kgco, 5 
■f&%? utv- 1'ftcOv #®Kyil 7 n-7fc bTttfflS*i*#l*B?lfctt* 

±JfccoE9!|U# IT, < t it 7 0 %ffR4, J: *>»4 L < 11* 4>4 < £ 8 0 

"7 - COlSftHS IS7>lf C 13 V»T 1 SEPT* ♦) x ^ t&T* 4 o T * <t < 3 7 tf i - 9 -f P 7" 

9 A (ff!)/Ltf, LA SERGE ME, PrimerSelect, D N A S t a r ) 35 
[0 0 7 8] 

*W3i*Klsv»i:K \ x.\t y - "? \ tit, tftJRjfcgSirv*^,* lot, ifc'h--/{c{l 

-a-d, T»t^^ i5j:cF/i i <is±%m®k&Mm&fc (mho v. 

f - -fa, Jifj-- ycMf^tes >■ 7 * ^ - -> a ><p& 3 oj^±<7>r 5 y $ 4' 

Kit < t % 6 o„ 70 v go, 9<> v t/ctl 1 OcOicoJt •? 475 / R^^4*«> 

xt'F- 7 COS § II * H 1} S 1 ^ « if* "b t wi-ff- K^ttfitetSHlHI-* i i a-^ 
Kfjf Lu»*\ 3>7.+ ^-->a>4: 5££1- 2> t , '^T Ut^^ T?4v>£i#** 0 

*iO f 2^7c«ffi»**j9-*&** , tPo ?^>t* ^fiO^^^^SKUttfti 
tf f-romfett* S»iJ»i?ai51©tt#*ttffi LT'#^,lcl*&ii*> 0 ffij^tf, Gey 
s e n h ( 1984 ) Proc. Nat !. Acad. Sc i . USA 81 13 9 9 8 
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■t4>-mm%%m :%mmm4, 70 s, 8 1 1* (stR^tr h-^trasu * 

LTfb^WCfcJfrt* : is J: t*G e y s e n 6 (1986) Mo I ecu I 

ar Immunology 2 3:709 Uffte0>tfcfte#LTflU*fc«1**#-f*^ 

[0 0 7 9] 

OB?I^S*C* »? > J9FS L < (i> coffiHfcL (H4?USv J: l 9 »S L 

<(i5 7Ui, 6t;;i, 775/®, 8t?;|, 9t;/», 107?/K, l 

[0 0 8 0] 

& )b li # ») <t 7* K * -t <*> H^<7>»& i' '< JU fl 5 , SH 5, * 

#'J KEUl4>$Mft5HF'S fcttJJtU^^f- K^tt^&^a^l^w^'W-raD^ 

k# tTfe#1'^^9^-/f- K iS^a^fcf) «t^i}f?>ii., Msft^sKy^ 

«o v » t n ^-77 * e> ft % ft t> k pr£ s n * v »« 

[0 0 8 1] 

#9§IB* K*s v »"C ffl^ ft.fc fflf& nUEfrJ i"^ * 9 * n - * Mftft, ./ * o - + julffc 
, fc&CPfc^ft&oWtf-, «*.»F fab' J 2 £ ACFF a bBffir, 4 & cfu * «flw>*l 

£ £ tf&Jft*. J: *) m-frZ %X J: o»o 
[0 0 8 2] 

tttftt^o, vl^SIffi:, * ftj& 5 {^ £ ft £ o TSt £ ft& £<7>fflfSJis 

^0a7'J yfr*kh&K.F a biH% F tab' ) 275^^ K Fv75^ 
y h , |3 J: 0% t <d* / $ n - 1 Mft#^^Aft*fl9tt-&#tt<r*t - lfcofl' : f 4*"6"tr o 

[0 0 8 3] 

Mi 1 s t e i n, Nature (1 9 7 5) 2 5 6 : 4 9 5) & K&Z<DW£. (WjLW 
, Buckib ( 1 9 8 2) In Vitro 18:377) LTilS* S*U><> ft 

S W t li , H 1 , $ vn>?%* v ») r K tsfe^vt* RTffc^Ht L 

, jliJDfe^Ls ^LTKfil (45 Jt tT V> < o*-^^^ 'J ^ *«C»JtflL 

Sfc, b4 feller iJHiH»»*»t*a»"t* £t «J 

v x ^ «j - - v if ? ft o irtst K4#*a& 4ma^'d r u > * i&at & b aajfe*^ v - 
j-Kft-fru * LT*»*oa*T?'(» u yxi^i ^ft^v^ 3fe^-e» #&nfcB*iini& (r 

, vl «/s 4 K- wt * / ^ n - f- Mji-fci' m± $ o 

[0 0 8 4] 

*|§4SSt:fev^T r^tSJ (antigen) til, ISft^jioT^fttft*? 
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atflUfc-£*>&8*^o, 3M}H»K*v>T r^SJ ( i mmu n o g e n) fcHU J£ 
[0 0 8 5] 

s MMfefc % fc <r)\%.%Ml Wth * y tH* » Sot, ^Jtr^ttftJUtt 

<0W S> »•£ JM£ =5: L K , fl * C & n Tlv? it 7* K 4 A: tt £ O » 

[0 0 8 6] 

(jits-? <?>3c^) 

MSftfl , ffTMBJ&&ftTw* (Kyte. J o o 1 i t t 1 e, K, F. J. Mo 

I. Bio!. 157 (1) : 105-13 2, 1 9 8 2) 0 75/ BtoilijjcftiteSML 

-fvo-f-» (+4. 5) y (-1- 4 . 2) ;u-f->y (+3. 8) :7^*77 
(+2. 8) ; ->*t -f >/i/Xf-> (+2. 5) ;^f-^-^> (+1. 9) ;7? 
~y (+ 1. 8) : 9*)*sv (-0. 4) : xi>*~y (-0. 7) ; **)y (-0. 8 

) ; Ml 7>7 7 > (- 0 . 9) ; fn-> > (- 1 . 3 ) ; f v 9 > (- 1 . 6 ) : t ^ 

if-v^v (-3. 2) : ^^n^i (-3. 5) (-3. 5) : taw* 

>WL<-3. 5) : 7XA?f> (-3. 5) ;i'v>(-3. 9) ; ISi^T^-^ 
(-4. 5) ) TJfefco 
[0 0 8 73 

«3*t&iBafa& t ± 2 Jil F*nf* * £ i: ri*Sf 4 L- < , ± 1 JMl*)"?** £ 4 ri*J: <?ff?4 t < > 
tf± 0 . 5 Wrtt?* % c t t> (c J; *) 0 1 L v>o »*1±S-^ <c«5J:H7U ®<?> 
lift »i h £ k W M §5 £ is ^ t JJg? £ Jt ft 0 
[0 0 8 8] 

,10 1 #USB* S it* J: ? U , HAT vMM&mktfT 3 / K%£t-tl «3 mxhiiX^ * 

: t*>*?— > (+ 3. o) ;<l->'> (+3. o) ;7x^*7^">^ f+3. o±i) ; y 
jv? a yW (-1-3. o ± i ) : -t 1 ) > (+o. 3 ) : tz*?** (-i- o. 2) ; 
5 y (+o. 2) ; ^'')v-/ to) (-o. 4) f-o. 5 ± l « 

) ; 7 ^»>(_o. 5) ;\zx+y> (-o. 5) : ->7.r^> c-i. 0) ; * 

(- 1 . 3 ) ; 'J > (- 1 . 5 ) ; v v {- i . g) ;^;d^» (- i . 
g) ;^o->y (-2. 3) (-2. 5) ; 4s J: V° h *) ~f h *7 r > ( 

- 3 . 4 ) o 75; *s&*iaifls«>a*ttjBS!i[t* ifrvw&L ±^®^m&* 

[0 0 8 9] 
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77^7T/I ; -fc y v&£&7> v* — y : ? ^J:ofrx^?^y : 

[0 0 9 0] 

K 15 v>T v r*ft#J t (* , tiO^'J^ '/f - F * tt# 'J * * V * ?• F f 

tt«^#, X*3fc&#, fill (truncated) gfc^te, #£*&?-SE3# 
fc^qfctfr (allele) itiU IBI-fefe^fifcJRU SvM^M 

*(e<S1t*#t*^x 4iit^fca4!|i^a«jfSft4:*i-*c:t4>*a« n@M8F5#*fc*i 

**o^ (homo i o g) J fcli, i>4bJio*-C, T 5 4 fctf 

FW>t,v-<\ fflratt (£* U< lix 6 0 %tt±<0ffirai4v J: t L < fJU 8 

T^a^ra^WT^^jj;, *f*j«iaf<osfi^?>w?>^*c**a ojvvd^ (or 

t b o I o g) J k It. * fry o (orthologous gene) it 

iHs^-M* o^* 7-p tr > Sf£^7 r 5 y - *W C t % t „ \L Y #3 J: *j 7s<D a ^ 

U^Its^li/^D^ (sfcTSiiT&e.fclfc^) fl^sfofttf 

[0 0 9 1] 

, *KttKR-*EfSt^9 0 fcga- F«ifc*<©fc*>, ^ft^lffifeUISj-ftljESji'e 
*^>3rSE*>^V/'f^S*a- Ki*4 0 WiLtf* a F > G C A „ GCC, GCG. fc^tfG 
CUlAt^T, TUiTy-y^n-Kyl^ Lf;a ! ot, T 9 - vifizi Y> K J: *?# 

*a - F-f&*wai»+^>t^"Co«iaB?oii*fcx ^©^^©nrigfci-^-c^-f u> 

tf>a K>-C** AU Gx #3 J: Tf$k% }• 'J 7 h 7 7 y^fcab-S) a K^*C*STGG* 
oT, ^y^rf-F^a- Yir&W:%L<0&m\> v Y®mt> E<ftl*4ifc#K?yHiJ^"C 

e9i©3tSJftt t'Ciiv $U|S®tfct'|cJ:^§}|rx DMA*'J> 7--tf, K I e n ow7 
7^>K D N A y J54 ft J: J&fea^K J: &iljfe^©S!ka. -frjft* ») a*^ ^ k# 
f - F*ir*fflv»fcfflJ^»flSiiaSfi!fefe (#E^{£ttJS]^Er:M^ ;Mark Z 0 ! I 
er and Michael Smith, Methods in Enzymo 1 0 
g y, 1 0 0, 4 6 8-5 0 0 ( 1 9 8 3)) frm\fhh&i>K C^feH4a#jiHP4fl9) 
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, Stml AfiK^t S t m 2 fc©«T?*3I-r*S&fr«>l&TNfe 

Jit jWNT* 1) #&o UMW^-.^ -3 t LT 4) S t m 1 t S t m 2 iti'S^- 

[0 0 9 2] 

t tt, it kwt+ K* 1 ofcLL, 1 - 1 OH, Iff* I- < li 1 - 510s J: «?8F* 

«k i ^>JM±, w*.*^ i - i 01a, #i L. < it i - 5-ik J: «? »i L < a 1 - 3«wr 

5 J RfcffrJirr* T X J R«)X* i: HU it 7"f- 1 oJM±, flR 

IJT, 1 ~ 1 Sf* L < (i 1 - 5m, £ *)$t b< til ~ 3i(D?U|*l*3tl» 

it^'/^o t*/«IM*MU r? Mb* *nw*'*->Mb> UK-lbs ^n^Wb, tip* 
Mbs yjavMfc* 'J^SMfc* *SHb. T^Hb 7*-?->Mb) ftirt^fr^ 

[0 0 9 3] 

o4ftlB* jfc«tK$WS*iTn<& 0 *idX n H^-f-f Kr-fn^iJ, Sfr^If^&^T JI1 

jB«SHf*ffl^TfSllf*Cfc!&*t i §-&o Ifc^ots '^f- KTt-n^Ji, 75/17 
to^ Str* 'J v - >9 #& o 
[0 0 9 4] 

[0 0 9 5] 

jr^o 5' J: tf/ * £ I* 3 * *»ett*>tt»#e£-UTi»»"£4J:v»o * 

[0 0 9 6] 
[0 0 9 7] 
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10%JMl*U 4fc« 1 0 OflJiHT, 5 01B&T\ 2 SflfilT* #&o 
{0 0 9 8] 

[0 0 9 9] 

S&if^^^T^^T^^IIffl&it^^^T^^ Sambrook J • e t 

a h (1989). Molecular Cloning: A Labo r a t o 
r y Manual* Cold Spring H a r b o r £ J: tF-£4> 3 r d Ed. 
(2 0 0 1) ; Ausubel, F, M, (1987)* Current Protoc 
ols in Molecular Biology, Greene Pub, As s o 20 
c i a t E S a n d Wi ley-Inter science: Ausubel, F ♦ M 

* ( 1989)* Short Protocols in Molecular Bio 
logyt A Compendium of Methods from Cur re 
at Protocols in Molecular Biology, Greene 

PoJ). Associat ESand Wi 1 ey-I nt e r s c i e nc e : S 
ambrook, J, et a 1 . ( 1 9 8 9), Molecular Cloning 
: A Laboratory Manna h Cold Spring Harbor 

i d Ed, (2 0 0 1 ) I I nn i 8» M, A, ( 1 9 9 0) , PCR 
Protocols: A Guide to Methods and Applic 
at ions, Academic Press JAusubel. F , M, ( 1 9 9 2) & 

* Short Protocols in Molecular Biology: A 
Compendium of Methods from Current Pro i 

ocols in Molecular Biology, Greene Pub* As 
s o c i a t e s : A u s u b e 1 , F , M. (199 5), Short Protoc 
ols in Molecular Biology: A Compendium o 
f Methods from Current Protocols in Mole 
cular Biology.. Greene Pub. Associates: Inni 
s • M. A . e t a!. (1995). PCR Strategies, A cadem 
i c Press: Ausubel, F , M, (1999), Short Protoc 
ols in Molecular Biology: A Compendium o 40 
f Methods from Current Protocols in Mole 
cular Biology, Wiley, and annual upda t e s ; S 
ainsky*J. j.et a L ( 1 9 9 9). PCR Applications 
: Protocols for Functional Genomics, Acad 
em i c Press, SflS*I£g^ [M&'fmX&^mff^mm *±tL 1997 

[0 10 0] 

Wx.fi, Gai t, M, J, ( 1 9 8 5 ) . O 1 i g o n a c 1 e o t i d e S y n t » 
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liesxstA Practical Approach, IRLPress:Gait 
, M. j. (1990). 01 i gonuc I eot ide Synthesis: A 
Practical Approach, TRL PresstEckstein, F. 
(199 1). Oligonucleotides and Analogues: A 
Practical Approac, TRL Press; A dams, R. L. et 
al. ( 1992). The Biochemistry of the Nuclei 
c Acids, Chapman&Hal 1 : Shaba r o va, Z. et al. ( 
1994). Advanced Organic Chemistry of Nucl 
e i c Ac i d b, We i.nhe im: Bl ac kbnr n, G. M. et a 1 . ( 
1 9 9 6). Nucleic Acids in Chemistry and Bio 10 
logy, Oxford university Pr e s s ; He rmans on, G 
. T. (1996). Bioconju gate Techniques. A cadem 

i c Press4 t'^tmz frx& '9 v c *t h it*mmwK&^xmiM : t&ufr&&% 

[0 10 1] 

~y?-*i-H y (r^mmmvym^icn) frh&n*&Lxu%zft.x^h<> win, i n 

"Molecular Cloning ( 3 ' " edition)" by S a 
mbrook, j and Russell, D . W. , Appendix 3 
(Volume 3), Vectors and Bacterial strain 
s . A3. 2 (Cold Spring Harbor USA, 2 0 0 1 ) 
<ft^ 69 & £ <omzW. l.B^yt -<>%m Z it T £ I) , <t> J: •? =5: <D * ^ # £ it jgS 1 (ft K » 
BUT**)** ii^tl*. 

[0 1 0 2] 

- ? - t^fl & Tift * x U > N #1* ± <o$ffl tM¥ K) L f# « ifti .3 *i T & 
[0103] 

ADNA«^a-z>^f:iipB I u e s c r i p t II SK + /-, pGEM, 
pCR2. 1 (79X3 tiKftSfSit^li, Ull^ 

iOiii'^^-li.itHwMol ecuiar Cloning A3. 2fr$«U 
[0 10 4] 

DNA^mRNAUfc^S ft* BtofcJf *°') Ag£PJco# -JP^M^t* 50 
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[0 10 5] 

mUt ^fiSte K P«5T * D N A ±0>fRJg$: </> n , ait R N A ?K »J ^ v - L TIB 5? 

If* t<ii> *-x^v>WRli*fcAfr&±«ft 
2 k b d JaWt#S"t*o 
[0 10 6] 

[0 10 7] 
[0 1 0 8] 

AQBubel F. A. ( 1 9 8 8) , Current Protocols i 
n Molecular Biology. Wi ley. New Yo rk> NY ; Sa 
mbrook J b ( 1 9 8 7) Molecular Cloning: A Labor 
atory Manual, 2nd E d . # J; 0^ oi&HJigu Cold Spring 
Harbor Laboratory Press. Cold Spring Ha r 

b o r, ny, mummm r*fc** x & f&£$w*.&i£ j *±tt% 1 9 97?^e 

|tMU-> 0 it&J-wSEAtt, /-f^c-;F, i>*x^/Dy l-0|fwi:i**W 

if t ibr s n. -o -ft & t ti a j&vy m $afi m f t % * w en »■* 

[0 1 0 9] 

Cl9ilx.^s ») >-^7> JVyfifi, *) #V-Aj6, DEAEf^xH >£u f o * 

[0 1 10] 

[0 111] 



£ LTJ3\ Escb.ericb.iaJS> Serrat ial, Bac i 1 lusl, Br 
evibacter iu mflL Corynebac t er i u ml , Mi c t obac t 
e r i u ml, Ps eudomona sl^t'Rlf S§S4»S, fS*. E s c li 
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ericliia coli XLl-Blue, Escherichia col i X 
L2-B I ue, Escherichia coli DH1 9WI*3 it, ^<T>1 o *3B 
Ifefi, In "Molecular Cloning ( 3 ' ' edition)" 
by Sambrook, j and Russell, D . W. , Append 
i x 3 (Volume 3 J , Vectors and Bacterial s 
trains. A 3 . . 2 (Cold Spring Harbor USA 200 

1) ^fElSi.MiT'/U-'o 
[0 1 1 2] 

C H 03i!&> B H K«, T7'J*3 K U -7 HFRttllk K h GttWiHJSu H B T 5 
6 3 7 (#P3flB 6 3 - 2 9 9) , n P|&Sl^«ffc& ffr^.f* t fc**-C8 &o X • 
Uo-^Sfet Ltii, p s 2 0, NSO£fc\ 9 ? f « UD-?l|i LTIiYB 
2/ 0 * if, t: tTttH E K 2 9 3 C A T C C : C R L - 1 5 7 3 ) 4 

t\ ns jm«mu6 1 lt !*b a l l - 1 * t% r 7 <; * k 0 ^ /ufffiWBJfe 1 1 x fi c 

0 s - 1 , c 0 s - 7 , t y&mmfflnmt ut«h c t - 1 5 s ft, l < « 

v 08*. If, C 0 s 1 , NIH3T3, E S (R 1 , . TM A, NR 2) 
f f f> tl & i) ft t> K Pig S ft & ^ 0 
[01 13] 

#ws«fc*5v>T«jiJ3ftasj3\ ia&;i'<* #ft£ fa*, dna^#a ^ 

l/-'/a>ft [Methods. Eneymo 1. , 1 9 4, 1 8 2 ( 1 9 9 0 ) ] , *) 
t' 7 x. 9 -> a y&s A7iO/9XFg [Proc. Wat 1 , Acad. Sc i, US 
A , 8 4 , 1 9 2 9 ( 1 9 7 8 ) ] ^ BH* 0 Aft [ J . Bacterid.., 15 
3 , 1 6 3 (1 9 8 3)], Proc. Mat 1. Acad. Sc i, USA, 75, 1 
9 2 9 ( 1 9 7 8) ^fl* 3 *Ub 0 

[0 114] 

* $ IB S U i3 V Mffl $ ft 4 y / A * fc « sfc K^ffi ^ ^ & T * £ ft U i3 '/> T ffl n 6 
ft&, C r e»3SO-fc»3&5L MltfiODNAvv tf ViHtWU JM6p:^J5!f&* 
^yn P 3 - fr'y 0 -X TF T S H&SfcT'D P 3- >P fc P • *V A gffr • -1 3° 

te^BfftTJ ft**-* till A Efc (aS) friffcERSH* Jt * fc, ft 

[0 115] 

*iw if u * v»t a e^tta ( & £ x. » , m r n a &9l # •) ^ 7^ kjhu » r# & 

*fi3v»Titi£SiM*a<> 5H^fl&$»»ie#i£fc Lttt. W^-rfx /-f>7cv Pft, 

P'7 F/o? Nft£ KiiPCR&tekrwm&Zti&o *ft*»«^ffit tTIi, 

x L-C&, v^f ^n^-f ^--/V— P*ffiv>4EL I SAftx R I Aftx 

ft, -?j7^^^D7 Pft, ft %t'i)m&Zti2>o 4fc, ^S^ftttTii 

x E L 1 S Aft*fcliR I Aftfci'TWItfSftfco (tflxJf, DNA? W , « 

x WifeX^ai* rDNAv-Y >D7W tmfrPCRftJ ) K£<ftimi 

-Cv»^o -/UT-f >T M lioi/^Cii, Nat Genet. 2002 Dec ; 32 
Suppl : 5 2 6 - 3 2 fc#»S*lTi/»*o Ifs^H^^fti: LTIi> iifetJiP^. 
T, RT-PCRx R AC Eft, SSCP^Mit^ two-hybr idv'Xr 
A, -f y tr Pn^^^^lf^n^^^L^KIS^^ti^^o *«>id**€>4**#r 
*fti-*x- WiLta:, fJ bWf&SNk ' • v-j.t;k ISJI • 

^±tt (2 0 0 2) 4iTK«B*»aiTiJ»>, ♦WfflStUV^T^n&^IEttlif ^<T^# 
[0 116] 50 
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fOlSi. ifc«/-f>/OyM Vy hfv y hm, P C ^'^ifl* 

^ *. -e^mi'^^tf & ft & * mms^^'fkj t it , tmmz&mm &-%m & tz \t %=t 

£M3^mm&7fm%£it&U<OMWK7f&lz. J: 19 |?tS£ft.£#s§!i<^y ^-/f- H<9? > 
.k ^gM JW 4 ii m R N A k JVC O^ai* 5 Jtf JB &&^tt$L Pt AiH'tfttJo 
[0 117] 

tO 1 1 83 

«M£§W££;tru ^^^oJ§«t^^a!»^fr^*JS»T*ftifxw«iiv 

[0 119] 
[0120] 

ft, ^n-:", ^fx, W&***x-> 3- y^f-/'}*-, ^•tf'f vjp* 

[0121] 

i^^^^, JS-fktM''7A % ffc«^^*"^ mfl, a 

[0 12 2] 

ii, 3. 0-9. OKft^n, pH^>j»ffi{i, ^JfcSWitfjaoSU ?>A'JiS> 
[0 12 3] 
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7,$ (MS) #7 4 I- (Wh i t e) J^Hk. i tzii£.tit!>igm~* - * >s> , 
[0 12 4] 

4RPMI 1 6 4 0 [T li e Journal of 'the American 
Medical Association, 199, 519 (1967)] v Eagle 
WMEM^i [Science, 122,5 0 1 (1952)], DMEM^l [V i r 
ology, 8, 396 (1959)]. 1 9 9^1 [Proceedings of 
the Society for the Biological Medicine, 

73, i (i960)] t£ii£hhmm~v"/m%m^*mn-fcmmmm^h-fr » 

[0125] 

J££ti\ ItpH6~8, 25-4 OtK 5%G0 2 Wt^#Tt 1-7 SWfi 

s tb ?£ % K J: * a^K&l s ffUlfcJfcU J: -& ttiR& , yxf jp 75/xf 
(DEAE) -Sepharose> D 1 A I ON HPA-7 5 (=S«) 949 IS 
$rBv*jfc£'f * v^M^D^h ^97 < -Su S-Sepharose FF (Phar 
mac i a) <ff*>#lll*fl3v>jfc|QH * ^lf|^? h ^'5 7 4 7f;H7 7 0-X 

S5fci£Lfc4feU, ;Bf-&ttft i l&* ^yi-yfij^^^vt-ff-, ?W 3° 

jBffe,, «7if*75 ./ if Ji< (DEAE) -S e ph a r o s e* D I A I ON HPA 
- 7 5 t=|6flaft) l«Sl^ | /'f,:l'fi^g||?D7 f ^7 7 -f -jS, S-Septa 
rose FF (P h a r ma c i a) ^<0^mtm^^m< *>$&J?v* Y?7?4 

-fes 7f-'Vt7 7 C-X, 7i^t77 C-7%#«0#||^^l/Vc^7Xti^ f-^y 
[0126], 40 

[0 12 7] 

* ,tv aflTO * >/<*S*>JII*!#fe [ J . Evan. Sad! er^b: Methods 
in Enzymology, 83, 4 5 8] K*CTttft^S*« Hz, *4&9i0># » 
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') K t-ltfeeo * > g £ * y /< tf S t L T £ ii I , Ltz$yrt? Ml: ft 

[ilillil^, ^illgq*- (Experimental Medicine), 13, 4 

6 9 - 4 7 4 (1 9 9 5) ] » Miii, Lowe [Proc. Nat I. Aca 
d . S c i . , USA, 86, 8227-S231 ( 1 9 8 9) s GenetDevel 
op., 4, 1 2 8 8 (1 9 9 0)] fctffcOjTfcKiPsUT* *5&W*!># 9 ^7*f- K* 7" 
Df-OAt Wtt-fr* f t LT±6 I. , -f A ^ 7* V V G *BV*« T7-f-f -f 

[0 12 8] 

tfcs *&$<0# , )'<7*f- KfcF L AG^7"f K£<*>R&* LT±g U ft » 

FLA Gtft#£E ^ ST7-f-T-f-^ovh^97-f~flJ:l) *|SJt* C £ jFTS % [ 
Proc. Natl. Acad. Sci. , USA. 86, 8227 (1989), Ge 
lies Develop. , 4, 1. 288 ( 1990) ] 0 
[0 12 9] 

7 -f -tMHW" & £. fc i -C § 4 o *' ') * -t+ Y'ii, fcftjO^ [ J , Bi otno 
lecular NMR, 6, 129-134, Science, 2 42, 1152-1 
1 6 4 , J . B i o c h e m. , 110, 166-168 (1991)] fc* Ct\ i n 

vitr 0#k¥ • fjf^£)B | /'T£!£)iT&.r iu6 f T?#i 0 
[0130] 20 
_tlB"eW## 'My* K©7 ^ / K1£8$r£U, FmocS ( 7 )K* ^ >M -f 
* -> * , tBocg (t-7f H^VA - 

(aoTWSIro^'I'^f KfclSfiTfcifcfl^i** tc, Advanced C 
h e mT ech. Applied Biosystems, Pharmacia Bio 
tech. Protein Technology Instrument, Synth 
eeeii-Vega,PerSeptive, HMfcSMlsBr K£-«£fflffi L 

[0131] 

fflx tffcg?-* q - - y?<t>1zt><r>9 W8£»#r (WAI» 3tCjStfb*RA5S?r, 30 

1 9 9 3^) £!BfcO#ifefcJt #S&(j9*>Shfti> s 2 0 «; 7 p -f - K 

o4Sfefi{i, fijnoafe^ [C e 1 1 , 7 5, 1 3 89 (199 3), J. Cell 
Bio. 1146, 233 (1999), Cancer Res. 58, 1238 (19 
98), Neuron 1 7, 1 1 5 7 ( 1 9 9 6), Science 289,119 
7 ( 2 0 0 0) ] fcl^Tznfc"t4£ iri'^t*,, 
[0132] 

L < fittflMi., Molecular Cloning, A Laborato « 
r y Manual, Second Edition, Cold Spring Ha r 
bor Laboratory Press (1989), Current Proto 
cols in Molecular Biology, Supplement 1 — 3 
8, JohnWiley & Sons ( 1987-1997), Nucleic Ac 
ids Research, 10, 6487 (1982), Proc. Nat I. Aca 

d. Sci., USA, 79, 6409 ( 1982), Gene, 3 4, 3 15 (198 
5), Nucleic Acids Research, 13, 4431 ( 1985), 
Proc. Natl, Acad. Sci USA, 8 2, 4 8 8 ( 1 9 8 5) , Proc 
. Nat I . Acad. Sci. , USA, 8 1, 5 6 6 2 ( 1 9 8 4), S c i e n c 

e , 2 2 4, 1 4 3 1 (1 9 8 4 ) , PC T W 08 5/008 17 (198 5) , Na *> 
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tare, 3 1 6, 6 0 1 ( 1 9 8 5 ) * CTS8I1-* £. k ft, 
[0 13 3] 

[0134] 

-$*ffli/'4ii:A , tg4 B ^OirDigO^^S^I&tl IKS*:') 5 0- 1 0 0/c gtfft* 
Lv»« ^-/f-Ktffl^&lt&ttx *7f- K*^*^^TW^*VT^> (keyhole 
limpet h a emo c y a n i n) 5 fc(i^>fD^B/') >^co** ») T ? V/* 

3-10 HfB <, ftft^flb, 3-7HI £|K£gHft|£ J: '9 MU *«>MN*$&4Sfcffli*> 
fcffift£ EES"f & £ fc <E L I S Aft) : B«ftfll 

1 9 7 6 Ant ibodies- A Laboratory Manual, Co 
Id Spring Harbor Lavoratory ( 1 9 8 8)] %V$fkWt& 

°[0 1 3 5] 

*ftm*># , )'<-71- h'<r>tS>frfSiW)*'71- KM?*to£KJfc-***^-f 7 9 K-^tSJR 
[0136] 

■a $ 4 $ -y"V - h*fflv>4EL iSAS • Sfc*iSE#^ -)x^?>7'n? hjfc, MiK. 
[0137] 

^7f- Kofe**** LTfJ\ iflt^JWCilf^^f KiES+£tMw? *>-^tf 

I $ « ft ttteHftft^fcf* I *Hf3 CD * y ? X £ *H H CO * > >< ? I * BR-t" A fAte 
i: * IS <#» * 5 * A A / 7 v -fc >f £ b j&*T» £ * « 

[ 0 1 3 8 3 

lt\ *§&BO#U.* * U*f- K4fcW*DNA J: »J»ttL£±IB* 'J=rs* u** 
3- F1-SDNAc0H?ie : &mRNAl'^;VT^&-t^ii'^T-^2>o £ <*> J: * i± 
[0 13 9] 
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ft.*:* ») 3*^^ l/**- yfrbT-t>7)iznn m?L&, K a t m e i e r et a i 
. , BioTechniques 17:242 (1994) KBlftS ji% £ 7 x Z 

R J: * ioitfe 3 ftfc* V d"* * K*>Jtf<6££-£f 0 
[0 14 0] 

s - Kt 4 # ») * * k * k a , a$j4 am a * wfeie *> & * t i 

(Wjttf, t/u&c D NA v 4 7? 9 - £ liifCfe* H 3&"t * £ * OfttA 

fc£jft3ftfcc DNA v f /v 9-, *fc*i*ftj$>££»$ft>tft« (t5fit<tt#')A 
tRNA) ) tftfr*a- K1"& c DNA-y -f 7*5 9~5&-*>?>c DN A.*n 

->*mfc?-**:*fc* **>i5?!l<0 3* J: 0=5* W 7*9 f4 XHTflto** 

o — i > £ - k ^ n — ^ > § & 0 
[0141] 

&*. D N A Mi , 3Mfc»ftlttS*WI6* PCR^f (PJx_ ii\ Sambrook e t 
a 1, , 1990, Molecular Cloning, A Laboratory 
Manua I. l2Sv Cold Spring Harbor Laboratory 
, Cold Spring Harbor, N Y£ 1 0 s A a 8 u b e 1 1 9 9 8, 
Current Protocols in Molecular Biology,! 
o h n Wiley&Sons, N Y Kf£$,<0$z% & &f&<D Zto cftfclilBp#7&**o± 
#Kfe^T*ljBffl*f-.£#i: tT&W$ft.4, ) ) fc'JB^T&ftSft., fl;ttf» 757| 

[0 14 2] 

mmm&. >ntttt&£«j* (cdr> oenon&o^ftd^ ^ffE^^^-rawo* 

* '9 #x LTff I L < it fc h 7 U— A 7 - ^ >9 , tit fc h 7 

l — A 7 - ^fllttCoi^TfdU Chothia et a 1. , j. Mo I. Biol. 
278:4 5 7-479 (199 S) ^#H«)if:) <> J3F4 L< 11, 7 V-A7-^|.J* 

*«to y cDRoii*-&'*>*mtoT:ft«$n!fc*u j« ^v.tf- ki** *n^^^u^-/f- 

L^TUM^ii, 7i-A7-?I^t1ft?ii#, *UTiBF* L< lis -?-«T$ 
/Slftlfttt* iK#tf>-f OSilil y ^Ote^4:3!t#i-*o ? i <D <t •? 7j^£ {± x 1 oJW± 
<7>®U-*ivx;V7<f K®^^SPt«Jit#^t4^t'& J: 9 ^ *fo*JW7 4 Ktt-frU 

[0143] 
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7«t&J <nM±<Dtz#>\z.fflg>Ziifi:%.'& (Morrison et al. , Pro 
c. Natl. Acad. Sci. 81:851-855 (1984) ;Neuberg 
er ei al. , Nature 312 : 604-608 (1984) : Taked 
a et al.. Nature 3 14:452-454 (1985)) ^laffl S *!# 

[0144] 

4, 9 4 6 r 7 7 8f : B 1 r ds Science 242:42 3- 42 ( 1988) 
; Huston et al. , Proc, Nat I. Acad. Sc i. USA 85 

: 5 8 7 9 - 5 8 8 3 ( 1 9 8 8) ; & J: PWa r d et a 1, , Nature 3 
3 4 15 4 4 - 5 4 ( 1 9 8 9 ) ) ^ fUJB JfiSUfittli* P v£ig£>S«7 v 

$41., J|S1#U ^7*-*- K£4C.& 0 E . c o I i K*5lf&$m&F v7^7 > I-c^T-t 

>7yofc*a&#rfcS;S^ ffifflSftS* (Sk e r r a et al. , Sc i eoc 
e 242:10 3 8-1041 ( 1988) ) Q 
[0 14 5] 

[0 14 6] 

fiORir: hV -f * 3 - Ft» *9 * * 1*** FrtMlfctt* t , fftfrSHPa ji 

h#4. lot, K+***i'!i'*-KRa*£#t*#y * ks>jhi 

y\£YV (Dim*. D N A , - £ J: 0 s f > fc" Ifc^a&x. » 5 ^if & H & „ 

^t, 7n*-*-cfMftirtteSIMg3it*:, **w»tt 

* o£«l i> L < (ifill s tit it mm % L < it mm. go eTi? K * 4 >• & a - K-t S ^ ? V * •? 

P C T&H WO 8 6/0 5 8 0 7 : PCTfiR WO 89/01 0 3 6 
; J»£tf£BlMfiF5. 1 2 2. 4 6 i%&fem®Zk) Y1r&%>? V®m 

[0 14 7] 

vTft±mifcr>b&X$ id* ***** Z<r>l?y* 
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[0 14 8] 

{7s 9 *) — ~y if) 

^W^l^fe^T [7,?v-~y?j tit, B®tT&&M?fe<ofen%i>^£%)£ tz 
ttlfe S & t~<?>m ft £ v #£?>l# ft /» & X-§- gi£ g-fr ft H<7) # ^ h MiJtt &Zk*^ 

[0 14 9] 

&m®iWK v »-c , MSGS * f U ffl t'C X ^ U - =. > y £ tf ? >- i * > \%&W$M t> 
SB (immunopheno t yp i ng) J i: fcn To fcfMloJfoftifcli- 

a o. $>&fl5^ -7 - * - * §§?n- £ * y - - > y-th * y * p 

-X^li-^gifg, H#vh«J** (-fftft*,, '/V— !•) KtffcLfciftfrfcffl^* 
r,"?->?- Cp a a n i n g) J , frfctfcvn— I- * I- "J (UI^MT 
s ^@#f^ 5, 9 8 5, 6 6 0f IfciO'Morr i son e t ai. , Cel i 
, 96:737-49 (1999) £#E) 0 20 
[01503 

£ ft KJL K MUrHiCjoV^-CSa $ ftH& Jc } J: 0 s / 4 A ttjMfc 

U»4*» £ fc«*S"ft*lSl^©3!fcSE«kilS-lT-3 fc J: 9 ft«*Hoo j: t ft, ^frfb 
com U ( W A t* , Kti^lffl fttiMMMfe * £") * ^ tritffl S&ft HI fc o v > T * * '1 - ~ > ? 

[0151] 

x <=0 * y « ■?+ Y<09t% Jt Of / * A liflHt £ |*% I. fc£Jft 4 £ (iff #* % 

[0152] 
[01533 

Mf5-?^^^^^--i^:K)4iii i 4l'-o^-C^s Go I ds p i e 1 C I inica 
1 Pharmacy 1 2:4 8 8 -5 0 5 ( 1 9 9 3) JWu^ffWu, B i o t 
herapy 3:87-95 (1991) ;To I stoshev, Ann. Rev. 40 
Pharmacol. Toxicol. 3 2:57 3 - 596 ( 1993) : M « 1 i i 
g a n . Science 2 6 0:9 2 6 - 9 3 2 ( 1 9 9 3) ; ft h &K.U o r g a n 
JJiWnder son, Ann. Rev. B i ochent. 62:191-217 (1 
9 9 3) : Ma y - TIBTECH 1 1 ( 5 ) : 1 5 5 - 2 1 5 (1 9 9 3) 
C to *fis : fi&*Ki3^r«ffl$n&-tta«iK&*l«ifiifeiDNAftlifi, A u s u b e 
1 G> (Si) , Carrent Protocols in Molecular Bio 
logy. John Wiley & Sons, MY (1 9 9 3) :**ffKr i eg 
I er, Gene Transfer and Expression, A Labor 
atory Manual, Stockton Press, NY (1990) £1241 £ 

tl&o 50 
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[0154] 

(femtsn. $ tz a ^ mm<?> urn > 
vTv-tj t Ltftv s@i&# 4 ?t j±js i v •/> c*t i- ^b &mv%w~fr-mf % ft & 

(j|BifciW»Ty -t^r ft a*«£ii^iiR5fe*H*v») £?y/a lt&£ 
? ft # & o *«WKftDt, lb <o«^- £ ft & 3j»s * & Set & fc v> k. m ^ 

bilftlj yWVTv-bJ k LTtt, 4 > tf f njjB»g#7 y -fc-f^tf %ft, :ot 

T-cftjtfttf<t-&»s&«K#$-fts w > z/i'cst* * ^ 4ft*ft©»s 

#il^£ft£o 

[0155] 

4s *>t* *> (pj x. if > * *ijpi^ % #• i/tiia*u< * ^af^ffl * & u * ft n 

*?}• 'J v ^3, 'f^*ir^tt»^tf?>fta^ftC>K|l5e5ft'S;^Btt-C*iJs *LT 
[0 15 6] 

j±> ai^a&KSWffi*^^ yTft^t^^K-g-^Ao *iS9J«9ggifc3 , 4ftssii$a& 

USSHTfllft* Y ') 7tUU, S8ft»fci3V*T&Jg]©tta<Oft» <bft-e>o 
[0157] 

ftj£fflft»;fr#?|-4 fcttSS^toKSgliniefc** U T£ LTtiU »fb&K 
ff&K ^jt'eK^'W #f?&K Ef^jfeJr^/f.t^m^KT-r/^/O f-#ff^ft^>^ 

ft^ufissiisir', ^^oisaifis ^?*5-^# B tt4#«as 4fcii* 

t %^^-£fM6iotJw#:# , t-ss.^ft*o gtofttrt* >Ki, attfflzfu £a 

KM. «fcl*AIi»««T4!)», eft *N£Dfc$0>ifcie>«>l&Jfcftfc-lfe«i 
[0158] 

#(83B» TVttfB £ ft a * ^"Tig * * -v »1 t „ R^jRl 4 £ tit £ Se^SI ti > I'yfxn <c 

ag> tg s M A. u; u > am> ^x>®^ 4 ^ii^^^iSSi ; r^3^tfvi*v «-i-3v 
{i:^^ ^ p7'J/) ; «J (W k. if, * y es. * fef o y k v ) ; t 5 j m ( w 

K> if* 1**} Y & £Xf®.<t>®.foi\M iitrtf*^ 1- U 

; 1 — T-ySfU (Witfv EDTA) liTJi'S-* <^Jx_*i\ ^ ^- h - A> f. tcit 

ttgiafttt-fba (W^-lfs Twe en, T^l/D-y? fpluronicl 4/«:ii^ ( ;i 
•f l^y ^ »J 3 - ,'1/ (PEG) ) ft iT^tf % ft 4 ft »•> K H£ & ft ft «.'^o 
[0 15 9] 

? ft ,t ^ jS fttl*^^ tf ft a o 04U<{i\ ^^>4*»rt^ ^ft»^J iril ^ 
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Rj&SiliBrSfcjfc CT *i#4 0 ^©fliSttft fiJfcfcMU p H 7 . 0 - 8 . 5»Tri 

Jl/ **:«■€■ <?>^i*0 ft * * A « 
[ 0 1 6 0 ] 

tt, SMMfc*****^ ^<?>Ji9ft3l* 

Cflxiifs MRS** ISl*JI*3«#, feTS#, &l*3«t^ ttitl^ feft 
JMs teft^BSHS?^ &Jjl**ftf) t?* f^)J:H^^/;^-M!i 

[0 16 1] 

#!&Si s>Eii ti v HIS CT tc ft * t'JT, ES^J f J±g ^fcjpj 

( B ftftftft* 1 4 8u & tz ii Remington' s P h a r 

maceutical Sciences, 18th Edition, A. R. Gen 
naro, ed. , Mack Publishing Comoany, 1990 ft 

H tc a * & wL<ofM x his. 3 n 3 ti# % o 

tO 1 6 2] 

LTSTSi&'b*** C-fftliu SSS&fti*) , 14 

3IU SEftH, is X OT&S&i&ft f*** It, fcft^T* £ fc * f T?§ *o £ 

KtU-Ctt. f!lxJ*\ 45H Ill (W^.tfv l«HfclB-l fr^KlS) 
5-#*SHf 6*1*0 HH-HfltlH«)S4S:, MS: aft** 6 Ui„ 
[0163] 

o*BIII&**9-ft*fcUS*, ^flfrttfcJfttifli ***£t*if^c f^Tv ft/tf^ 

f£t4 t it K t X , * * ft 3£fW* j& tb $ ft 4 so-- if 0 * * *U fe-t * £ i J: o T l)5e $ *i 4 0 
« •/ p ^ 7 a i Is so !✓ :wi > fl* « 7"n ^ 5 A -f Is S ftfc -mk?) % tg1'i«0 > K 

^•T4o u#ot, AiBtt^ffli&ft^wyo^^A-fbH^ifflv^^frKtt* n 

[0164] 

ftfj-Zo ^7 A-fkB**^* C t (iW 6^T^>4o * ,t , K1£#|ffl|&,Jiinooililc?)^ 

s Et4^«*^^4 it*^^t-<fciL(if#tfi|Se?itft^^, USafilftjJs 4 
fc-fi * 0C> R N A #3 J: ^ g#^#vf 6 *l* 0 ft S-^* ^^ffll&S^T>5: A |±« 
ftjJtftfflS***^ «fflft#gtJ: *> (ffll&tf, ^v^77^-l) 
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S , SS*i3fe#19'*#llllJftU«-tT^fllS*T'bAw 0 ^SoHSW^o 

T 4 ft & ii f f . f>#S>.i- & c t < c^7Ato;fflv>ac 
i: fctST 4fc, S/D^A-fbK^Wu -wii-e^^i^p^ti 

£%#x.£ft.e>o lot, £H<??<0 rffT'D^^A-fkH^J Kits &-y}^frb%&m? 
[0165] 

#&WS>«7 , n7 , 5AfbB*0;** ^ - — > ^-7?^t IX it, 
fc*8ll&fc«»u &X^«>^StJ:i)f¥ffl?*, *ISW»S trailer- GFP^-*-ia 

c£ o 

tO 16 6] 

J: } frftfr^tfefcajfeEW «Uft#m) c t * ft & ¥ % t>\ — K 

^mie^ftp fluffs ±jEw^gcj: ^ff^ft^^rn^^A-fbia^RNA-e^nif 

ff J; ^^c/jAftlf $|:#tl.c:H>f^o & fettle z<Q?>s*?£<ofa 

'jtt&ttfcH^D^^A'fbEg^*^- kt<& &is^*jb^t, sijaiwae^jaftit^*^ 

o 

[0 16 7] 

i^T&fc. IC, c ft ft* fctr-Ctifr^ Lfctefffllfe-Cifc 

19, ^SuflSje^-friit^i, A<bB?eoff^i:i9£3Hbtl&£l-** 

3Mb«BJfei3iK SS-f bi- & c t £ ft tf #K §M^ 0 ^ tc v fl- $ « ^ Kti^afefi 
[0 16 8] 
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SttKJ:*? 9 f-^**Jft***it*UJ:i)«ua, lilt, fcJiOWg'xijWIi*** 
C fc im m X' h & o flJf a <0 « v fflt f. ?t ii EH li v * ft *> $Mfc * ft tz IE £j& £ A i± r 

Sit if ft o i y fcf l-n -e 1 & t f &ttP.<?»£ & £• 

sftssM&Jtas*, jS£B****J)iiu «ufc*>feftB«>auk ttMts&tttHt* 

If^LTtii^o afii-eu, mf, tt81l& I55l^«, £jb«fl^ &Jf, #, Mis 
IWf^EtttMMI* $>W*WR# ? ft "C i? v W o# lffi14»i(8IJfe* *>#*Hi 

Kaufman, D. S. , Hanson, E. T. , Lewis, R. 
L. , Auerbach, R. , and Thomson, J. A. (2 0 0 1) P r 
oc Nail Acad Sci USA 98, 10716-21 ;Boheler 
, K . R . , Czyi, J . , Tweed i e , D . , Yang, H . T. , A n i s i 
m o v , S . V. , a n d Wobas, A. M. (2 0 0 2) , Ci rc Res 9 
1 , 1 8 9-2 0 1) o 
[0 16 9] 

mmm m^mm-h^m. Hmmfa KtttMub) 

«fflT*fMHI&fcHCaa*tf>|Ma8& ltlf«] &J8^ft«> 

[0 17 0] 

mRNA*Jfc*feLHaiJfe'CSt5&81i-*iB£S : 3 i *l5!5EL/t<, JMfr&jgfE^ <D c D N A 
[0171] 

s t m &&&v&¥L* ?-y itfffi-t * a te-c, t iiias^ e> t o t a i r 

. SBiEfWt^-Mi-Co J: i) H±a-ffl«)KT? ii«S«#WW.3ftTi/*fc« > ift^<?> 

fc&y-O c i 4. fcwifcim X *) % pit < k >t *Sffijpi?©iiS/< ^ - 4 * S 

ft/co K14*MBHfe'e I* R T - P CRSs -*fy^4 r U -tf- >' a >ftK J: ^ ft£ 

[0 17 2] 

i 1 ^5-t-^'€>o * j| itt ti * ^bfflll&O ^ * - K?- ^ - •c* L- T Sii « o If; 

v m x<?) #sate*- f> « •/ o ^ 7 a \ 1 1 v » a g * g-c »4 is « k s w m & # 
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[0 17 3] 

& jH~ & -o ZkKl ft tf\ S t mJtfK^iO c i 3/4 fcf»fc*fc*|i« 

[0 17 4] 

KIT ©* * Hf!t & o WT lit 3 ft & &jft$S it ^ J: 1 * 

u»HJffa> * $ ft & & fiOtNfc ■» ^ #§§H ttEJIT *>KttK ffije 3 ft & < § T 4 

i/^t**a»^ft*o ftot, a*#«s $TOS<£<o!Bii£ti@H.T, *^«ottsrt 

-c-iiSS:^ *ff #t § % c t (4 m h ?}> T- & & o 

[0 17 5] 

( S t mfc&foftHft&S) 

\l' ~T' kd, 

" { a ) K?0#-5- K 3 „ 5 S 14 2 9 K B2ttO«£K91l * A tt* O 7 9 ^ > > f* £ 

( b) k?ii#s- 2 , 4 > 5 a fcii 3 o (cib^t § / afi9g^t>*^* Yt tc 

flljftv f*i«J3JtV5c*>5 , ^ ! fc*SJt 'JTB*?5fta^4'< it l^^flMtS* 

9 s ^ # f - K : 

( e ) E5«J*f - 2 s 4 , 6 4 5J 3 0 K f £flco t S / mwmfr h 4 ■& # •) ^ 7f- Koflt 

(f) (a) - Ce) ©^•fitdM oo#>);s ^ KCX \ ') >*-7x> h&ftT*t? 
F ; 4 <4 

(gi (a) - (e) «)v*irti>M^# , )^^k*f'Ki3feli*o«IIE9!jK;#'t* 

[0 17 6] 

1 -o<r>lftt Lv^M^ll-i5^-C, ±1B (c) H43tt*»^ ftADiJ^t/^^Sfetix 
Rfe$ft. Wx.tfs SO^Ts 4 OWTs 30&T, 2 0ftT, lORTs 9 

UT, 8WT> 7 J£lTx 6EJLT. 5ttT, 4JilT> 3WT> 2 WTTJb* £ t 

<i4> S t ml £i£*ji^fc®1»i*&J&--i fctt*fittKW-^iS1t**t*) SI •. 

[0 17 7] 

gij © «• 41-^ ^ it ^ 1 fc fen T » -t lEefcSS * V 7f - KrtMT -r 4 £ & £ &5fet* 1 1 T 
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4 /s i* -e ^ -? 7 ^ > > h k n Lx&mm* «t* t a > * steals & wi? *r t> 
j« * K^t -f > * <» t fc f>ms»K 5oMk£Mt T«^fK^ t fflnw i. t 

u j: & * y jtm Pl# $M x. % n * o 

[0 3 7 8] 

4 iftNix fl*. tf , -eoJ: o &*tt&:8fe^Mi* < k 1 9 9 %?>if £ 

F9tt**t4i fc##KTjb*. -e^J: o ftfr&ilfci^Jltetfs S t ml 
£ S t m 2^1£-f i^WCffiifrf&S^IiffiaLfcl 4-C&.&C:£;6 ? £F4 LV>o 
[0 17 9] 

C*t UTv #f£W<?>S t mlfi* xUBftJ: LX^t^CkizX-oX^^i'^z k 

*4>v»i±v #&9Jos unlis^oi«8ifcfi-»*yo-7ifcii^-f7 

* tta^itfc&lERS ftT^i. ttffifll#H\ flittf, E$g$-f 1 s 3 s 5 4 fctt 2 9 U 
Kits EFOM K 3 s 5 4 2 9 U*?-#RE?!l t^4<t**|j50 %<7>*1IU'I££ 

[o i s 03 

<ty ; )9 9 «? !#s 3 h tc*f H< ii^ft < fc 9 8 «J #s ^oH^i 
L < tt^fc <Hfe9 9 96 
[0 18 1] 

ft#i£»l#&o <t J)05: L< iis WWotaj^li, 4>ft< £ * l o * 

^ )■'&-?$> '9 t#s ? 6 KflF IK ttpH < k i 1 5 oftUt « ^ ^ ^ Kft-C* 
f#s * *IEf 4 t < Ml^ft < t * 2 0 Oii«£T<& ^ * k * f - «? #-&o £ it & eo Js ^ 

s 12s 1 3, 14s 1 6 4 <fe*^lis <t*lfiLh«>|k-(W>ttir, 21, 22,,, . 
3 0s 4£') ^otWV'o *ftn*)#ttjH s 'tiU BWt+affl* (fl^WTx -7- A- 

) £ LTft^-r^ii^-e^^is^s -eo>±isi©K*ii, sb^j##1s 3 s 54^^29 

t UT«ffl-t**-frtt, a*^« < £ <>^J 8 ©J, ^ i^f- 19 fg, iff t I < ii 

[0 1 S 2]' 

J: *} B t L^^mMMK^X s if$m Ji\ ( a ) IH9!)#-f- 1, 3 s 5 ft it it 2 9 KB 
W-^Min ttot*<?>7?irj*>l&n **-t** •) * * * K ; 4 fcli ( b ) mm 

t*2v 4 s 6 4fcii3 0 tE*tOT^ y BE?! #• ft * # 'J * K 4 iz\tZ<r>-7 y >f 
[0 3 8 3] 

**»4 t^*M^fJ-i5^Ts ^H^&SStf^iis (a) 3 U?B3R(Dfflai 
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1 0 3 7 ft- 1 6 0 7 ft 'i L < f4 2 4 4 ft- 1 1 2 6 ft4 rzliZtib t,z#!fc?& fir 
filial S2?U s % % d» i±* «77^"^n fi^l S;*t4*'J5?^*fK; 

(b) (a) cDsK')^^ I'^-f Kl-X )- ») 7y'i7 J-lkftTTvW ^-fXL, *o 

( c ) ( a ) - ( b ) 0 v> f it »♦ 1 00 * ') ^l/tff-Fifcli* oJBtfiS?!! C ?JT<2> 

0 ZZX\ S t mv- *- t L-C«fflt*Ct^T*afi9JHx @2?U 
W 3 1 0 3 7 - 1 0 5 6ft (F 1 primer) k 1 6 0 7 - 1 5 8 7 ft ( 

R 1 primer) i eoHOfU^ 244-25 3 ft ( F 2 primer) t 1 1 2 
6—1 107ft (R2 primer) iOWOiRJ** frfctffc-eft fcfe* 

[0 18 4] 

iit\ J: >)#4 L^^SMlT-ii, ±E fa) - lb) ^Wioo#'Jj?^l/ 
K4 fctf*0ffifo£5!fc#-t4ro-Hli, 4 s * < £ <fe$J 8 0 J:»)#4 L 

i fc«F4 L < fi^4 < i: %^J9 9 %TJb&4**« 
[01853 

7 > }• g J: tfafefcttMU < t 4> 8 ol«t4 * * K*-Ce6> J? 

$ $> £gJ4 L < &0?a <ttl5 fiOilfc-ta ;* * Flt$)>)^ $M3$r4 L < 
&< ti>2 OWiS*? - *** k*-?-Kft-?<fe*H*«>„ k** FJ&<0THi4> 

&#teU*6tfjfcffc#:0Sj^K:, **1&<Z>W<0& (fljttf, 9, IK 1 2, 13, 14, 
1 6fciT) *&v>{±, -eilELtOSt (fl&tfx 2 1, 22>... 30,4'i*J ?&o-C 

<£c0±l&<7>ft 8 14 , K5l##ls 3, 5ifcfi2 9K*i-ffi?!|0^fiE-C^-3 

54, <t*fi8©)!?l/*f ') #, £4 L < i4^ IQztV** KJfc-? 

&'5#&o rfu-fh LTftffltS»^lix < t 1 5 ^ ^ V*f K*T* »» 

ftK tf 4 t < lift 1 7 * * V** F«T?<fe «5 t#«o 
[0 18 6] 

HI0&4 Lv^t^ltCii^T, *HWtt*a^. @fi^J##K 3> 5 4fcti2 9fc 
iSt^T, @C?!j#f-7 4 t < (4 9 4 fcMt-ettfcttJfr?-* S t m 2 0fe»ffi5!l0*tlSf *ffi5!l 
iffiil-f ft 899*^4 < t i> 1 o0f£*K*^T*"t*o ^0 J: * j&ffcUi, 

£©J:-5 4E9lti. S tml»fc*©*fc##Wrc*f)fl* StmltStm 

?y * a 3* # i4 v x-mt smj 0 1 0 Jt ■? frw * ii, fi?y ^^x. *.* t 

T^H-g-, BsaMI (GAATGC 1tMWiT& ) fiiffNl aHI (CATG*S«t 
i) Oil?* < t "b 2ffl[?i0WPIB**'Srai"a£« , -^'C§&o 
[0 18 7] 
(S t mjtft^*'^^ FBI) 

[0 18 8] 
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C a ) ffi?B 2, 4 v 6 £ fi 3 0 fc|B«ta>7 5 V i*E?j £ W^)7 5 > !• * <b 
( b) IB?y#-v 2 v 4 , 5 4 l±3 0 CEt©75 y aR9JK J3^T, 1 J&±<?>7 5 / 

( e ) f a ) ~ ( d ) m*-fiia* 1 oo* 9 * ^f- Kfc**-** FI— tts^fc < t i> 7 0 
[0 18 9] 

£$*IT^T*>J: < , flx.»f s 5 0&T\ 4 OETs 3 0ftT, 2 0 RT, 1 5 £IT\ 1 
0»vT. SWT, 7 WT. 5E)J, 5 GIT* 4 BIT, 3JWTs 2^TV^iZk 

PS '9 ^ «•> oTtiv, 
[0 19 0] 

J»*>8r4 Lv»*Jt»lftHis^"Cv ±13 (c) ^i5!tS*|lAmii^M{±v 2 

4Uv» 0 jfft L<{± (c) K&if&MiLM.i5.?m^&li-> 4, 6U(i3 0 
t^l-T ? ^ ^I2F!J i : 3>4 < i 9 9 %<0fflRH**^t * 0 
[0 19 1 ] 

i**-C§ , E5!## 2 , 4 , 6 4 fzti 3 0 t 5 / RE5I£ 4>4 < t 3 0 %<^ffl 

F?tt #£4 Lv»o «.+|IH1±J±v Sr* L<Ji> 3, 5 4 £ f J 2 9 

[0 19 2] 

4*^fl&ffittt t'Clix PJxJfv S9fl#^ 2 x 4 > 6 4 £ {* 3 0 CES^T .= ./ REflJtf' 

SPfiHSu * S-fl&tttt 4 ^Wgfctf h *i& j& 5 * ft h S ft 4 •/> *f 4 L < Si * ' * « J: n 4 
^M^nmidt, *:r>«*lif*^tyo S t m^MAO^Mtllf^ MMS4«ai * LT 

^jXM^Ix, K N A i ^ftt J: * ¥ v ■>•<>; nmtmmgMk^&% z. h ft*, 

[0 19 3] 

ff 4 1 1/> (-fe^T, ±R ( a ) - Cd) <0 ^ 1* ti ^ lo<o>K V ^ Ktitf 
4 FI-1tiiv ^4 < t 8 0 % X-h '9 «t l 9#F4 L< li^4 <H|j9 0 96^ & # 
v § e> Kiif 4 L < (±^4 <HiS8 ^H»n.< (i^4 < k 9 9 

[0 19 4] 

*n^#y^rf - Ktt, a*. iU4< t ^3©g«i-t4T$ /»s5i*^t-*o 

4>4 75/i8f^ Jc !J^4 L< J4575 Vi*^ 6T.= /fg, 7TUift> 8 75./ 

Kft, 9 7 5 y Bft* 1 0 t 5 J $ h K»4 t < fi^4 < t ^ 1 5 
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■?y®ft^TH!iv *#fl9fc#*rfcft#Oia*fc N **t («Alfv IK 12 

, 13, 14, 1 6ftiT) *4nli, **lJft±©ft fflRfcT, 21, 22,... 30s 

fc LT«ffl1-&i •fceoiRoSSMU 4, 6*fc 

[0195] 

(a) S5?!j*#4 uia^^r 5 ;mmw<o 1 5 7 ft- 2 1 8ft * ^ , 2 

61fe-301fe (W'J 7 f-Wft) L < li 3 9 9 it - 4 5 5 & (B 2 £££78 ft*) I » 

Sf**l», #JjqiJ J: (?%%.frt> % 2>mz f? $ *i4 4 S £ < fc £ l ^oWttL , fro 
( c ) ( a ) - ( b ) co I- * f ' it fr 1 ■o <o # ») 7-^ K j^f & R — t£ 5^4> & < t i> 7 0 

%T*aT3y»B?l**u fro, 4»^»istt*#t*, *<j^-7>h\ 

*#y^^K©4Mlfl9K^-f >fc UTii, cDNAOfil (E?ISf3) 

i , 20 

-f > c D N A *° ->'>• a > 

:* K.* •< > cDMA*"/'>5>; 469bp-654bB 

7f «J* cDWAf-zv^; 781bp-903bp 

B 2 R^I0S?||«M cDNA*v->5>; 1 1 9 5 b o - 1 3 6 5 b b 

* ? * v-»frE?iJ cDMA*'-/'v a>; 1789bp-1796bp (AC 
T A G C A T) 

*ftg<Dfc^ $ &&#*4te>fc:K£$4i!fl:^ ( , ±E««fi, #9 K@B?UT-{i, @B?U 
f^4i:|iS«7 5 / ®IB5ij<7> 1 5 7 ft- 2 1 8 & * K> -f» ,.26 lft- 3 0 3* 
1 ft (W 9 ? f-ftl*) 4> U < <i 399 ft- 455ft (B 2 KttffiyilfcJ*) £ 

£5-r*)ftS<oT^ /©le^ij, i^ti-e^7"?^^ >- h^*:*, jh>m/*k, a&smi 

HI 0K*3*t&E7!lUJ:oT3 - K$*i*J|l£^) Wj^JSfc-t&fttlco *><»fr ft 
[0 19 6] 

Z. S 6 Kfff 4 H-^.J6SlKi3^T, ±ie i a ) - ( b ) wftifr 1 oootf 9 

9 0 ? fcfcjf i l- < 'd'M^ < i i>m 9 8 H#, ioffclfiK 

*< fc4)^9 9 %T* 40 
[0 19 7] 

3 0 £4S ^ T , f^8*L<lil 0 t ft* friz S tm2^)T.= ./ ^g?y ^ 

AeTUffla-s-aKflffc^fc < t * i o^ftSi-^^T^-rso iroi: -5 *ftit« 

, StmliS tm2i«rHkaji*4tfc^i0>S*t>K*liT*a. ff* L^^JSSlT' 

ton 15^ t ffl | . a t?&jet& vi t jii^t- § h 0 50 
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[0 19 8] 

(S t m*fe*S>*WBfl|lc*H'*H*) 

»LT#f|ift&B^#?i&1-&o ^t, tfcSr, ^Ku MS fcli*|fc±#»fc*fJU i 

(# 0 , J: !j #se* % t £fctt) K UT i/> & £ t im h If- £ t K J: 

&4B I- i *) fctft SH*4>OJ:»)fB H ft M)# * * t o 
[0199] 

[0 2 0 0] 

JJf Lb>£*S8l-Ctt % *ft^OBfli, ^fiS^-CJbSo #§&^@T^-1£g^T' 
-to* t fcfcSMH^i* 4>*< tfc 8©**^* K**?*t>#.. *F 
JLdiS t m^&ffcEW (W x- i*, ffi^Jt-f 1 > 3 , 5 £ ft 2 9 ) £ft LTlf IWfc 

* v- K* T-afe 13 H x ? *b fcff I L< <Hl5 eDE^I" & * * V- * Kftv* D # 
, $ t < fi::^& < 1 1 2 0 wit«-r« * ? Kft-C* »> t#-© 0 V 

12, 13s 14, 1 6&fc*) %i%&±<D$t. (Wxtf, 21,22 3 

7,, RHAi, 79^"*"-, 7"D-/) fc UTfifeffif ft^t^PfSft^ifctt 

ft £ 2 9 * tizyjitmn i ft li * <o*|M#o£ft -e& o t & J: < , ■ * ti * ft & « ft $ 

•pTU'/>o ab*V»Ji s y^-f^-t I Tit! ffl •tairfr f*, S*^* < t 8 «^ ? V 

, < * feiK) 1 5 ^ ^ V* ^ Kft-C* 4 L < 1 7 ^ ^ 

[0 2 0 1] 

[0 2 0 2] 

liJ^^^^.HBil^^^'C, jL&Wnm^li, ( a ) S?J#-t 1 , 3 , 5 * ft^i 2 

9 fc!B*toa&E?ii 4j l. < t*-e <vt®m* t ft i±-e ^ -? ? y * v vwm » # u ^ ^ 

P^f-K: (b 2, 4, 6 £ftli3 OCSWwt? /«S5l4ft<i^«)7^^ 
^ y I-*3- F1*^, jK'J^^W^t'K: Cc> @B?!lW-f-2s 4, 6 £ ft J4 3 0 K ffitto 
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afc i o<?> jH >; * * k * K n x J- »j y : Jxyy ^i^Tt/N -f r ') -f x t , ^04** 

fl«ifSe*^ft** 'J ^'/t- K* 3 - K1"4 * «J 5? * - K ; t jfctt ( e ) (a) ~ (c 
»} * ? V * K, <?> n f H S i m £ <o« ftEH LTX h 'J ^n*: Aft 
[0 2 0 3] 

&4viJ, ^HflloH-T-Ji, 3, 5 4fctt2 9T*S*i*E?!l$ fcHt*«> 

[0 2 0 4] 

&*i*s& < <?-iie>fclR£?*i>3:v>o iooJ: 1 ftH^fi, ») ^/-f- KMfUftKS 

^^Btfi, tmsKtiz-vmrn* &<>t, *^^«h 

M£l , £f&9i« li s tim * *i T v* * »•< I ttfeffi i *£-S s U# 4 £ © "C* 4 

cfciWfii-cfcij&ao -eo J: ^ K«ia?5^iirv»a*&^ fcs&woB^fcJto-ciftise-t' 

4 Z t g 4® * <*>#£J6 * j£& is j: X}/ $ jfc ttgg ten fef 4 £ fc **-e § 4 0 * CD £ T 
[0 2 0 5] 

? V-->'^^ftfflT4£i:^-C-i4o 
[0 2 0 6] 

^ ^ Kit %=f-*)&&<r>m K 4f a ,» * o J:} Mfl £9S i L X ii , 

l>^Mf 4 £ ^ ft 4 o 
[0 2 0 7] 

^ ft fc? , im&& & T- x Js <t ^5 S fe-r if b it 4 ^ *l 6 u IS # ft 4 
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St^SiHtate^fc ITU, 1?ilx.^, **W i/ygHSfce*, A-f^D^^v-y 
•fkilfcT (PJxJi\ be 1-2) T*&'9#&o 

^^*')^H^7xf-f (HPRT) » *ttj|ft*3- KTSitfi^, 
fctt#*"C*frfc J: '9 lS1ifc#teafe¥»tP xf > -> * o (gate i 

clovir) ta^^4M^JW^7.'7^ v>47---tf (HSV-TK) ) > 

^O^M^^X-M^*^? v^t 1 - "€ (HSV-TK) tisff^^fJo 
[0 2 0 8] 

(fllft$*) 
[0 2 0 9] 

SUcD^HUfe^T^ S t misers' 3- K1--&ft®ffi9!l^trffli»Kia'|-4b 

o *©J: o a#R£?!Ui, *l9PE9iJK^I!|iiri!6Kit»S*i.4Ct**«f4 Li/»„ J: o <t 

[0210] 

* jftft) UMt4, -toJ:.?4tt*B?!li* W»Ef!IUffl&nriSfeUjfitt*.ii&£.t**»* 
U'^o -5:WJ:?4±*tt, JWfc-C* o T * J: < , tw±ft ti^tU 

[0211] 

ja^>JB®Ki3V»"Cv ^HKJi. S t m 1 Kt**&?i*fl^O J: ? fc*H93<*> 

?&3£3*t&»£\ a#» *5Mfc4K»*#1-&cfc#-*>. *^J:*fc;Si&#»i6Sjru:ilflj£ 

$tiU »#J:b£<w*»<Mfc®waill& #Btf4#fflm, &*£#«&£*) 4£ 

<fe i9 , fe«SclW 4 (ft*. - f07? 

£-X*J|i'>*&ft$flU ^->^ 7c~*-f M PJ-frir) iWHf fell 
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[0 2 12] 

UPIt«> 0 ^cDJ: o *7*o*-*-3Rftli, mM%% K 3, 5 I 2 9 K*TE5!)<9 
6¥Hi&£ (A TG) #£±1 1300-1500bD(7) 200b o©HO««tJbD<l 

*o :©««Kiis s p i isj:a r AP-2<7)?s&prBtig5ij^ffi£L.s ioauAs&^iiawsp 

fcfigfce^fc + fcCij^SS S t mlg? S t m 1?>*V A 
aatE9!|-^s *s¥Hj*A*& 5 7° 9 < AJb*2. 5 k b t p 0 1 y kWMhh 3 7*fM 
AT* 3. 9 kb **tp h7>X'/->tW^?>ill..: t7i^> Z<OZbfrh& 

*^-tft*a^*i-6o jEfitfcftfli, ^m%X~&iltf, 
[0 2 13] 

~ 7 ~ U , S t m l<o^R4W4*ffl? fc*&, *5Httlt#^# Ileitis 

A % ^ «£> C f IJ ffl 1- 4 C t a<T § & o 
[0 2 14] 

[0215] 

(a) B3HI*?-3 4 4fcl**ttlc»l6t*B?ll (*SB&£fi N *5?JB*&ffi?UO±«2. 3 
k b ) o fife^ss** * it ii-e O 7 9 > }• X&> *> , si* >? V *i- K ; 

( c ) C a > - < b > wftifr 1 ') ^ ? K K 7. h >) y -7 X y Y &ftT ?v\ 

K ; i <* 

(d) (a) ~ U) *>v»f *t7Mo<£ji<g;2* jfcli*^;HteEfllK# + &P9 

[0 2 16] 

X^oUtLi \ts «0 7" D •£ <- £ - @g5!| }i , 

( a ) B3?0« 3 K 3 2 * tit 3 3 HBJftoflUteyil 4 £ tt*07 5 ^ > ^B^*nJ£3i■ 
f b ) BfllM 3 K 3 2 * ?t li 3 3 fcE*ott*BJII^>#ffite-? JE**4 £ ti*o 7 
•7 ^ ;* 7 h • & , 9 V** K ; 

(c) fa) ~ (b) tf>v»f ft;fl>].o<0#y** W*-K£* h 'J >v:x.> 1>*#TT-a 
•< 7'U ^^fX ^>o. ffc|&£afiflH£*#-tfc#'J'*7*?- K1'*#9jt^ l^^f- 

id) (a) - (c) fiOvf ft*ioo#g jtt l/*^H*attt-eoffilW85lti4ttaFa 
■Hl^ft < t 7 0 %"C*4 4UI£9I^& 4 '9 , t ^*tef&t4**-T-& # U ^ 7* 

[0217] 
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ft*#U Bi KiiC<DZ? V*<* P#lis fc 1 1 5^*Mi--€>^^ V** 

v J: S L< fcL 4?* < fc 4 2 O^jIJs-T^ s tf K** £ Dff * L < li> < 
<t % 2 5 % V v*& J: «? 3 L < It, 'Js% < i £ 5 0 o«4«t^ * ? P 

[0 2 18] 
[0 2 19] 

[0 2 2 0] 

„ 3HR* 5 ? - ~ «U ^ft&ft^ (WAtf* be 1-2) -CA»I»4, MW.v 
-*-tt» HPR T, *5ttg**=J*- Kt^tft^s a«£a*£^T*frUJ: 
4«ftlis?l»v * J: CWftH's*'** •> -f -fcf (H S V-TK) ft is 

[0 2 2 1 ] 

") & tt , * wm® tzfte jte^ s * « - - 

[0 2 2 2] 

h ^f>f^^7^>*7* l )tr»^7>X7£7-t* (hpr t) s ^^-y^^f- 

[0 2 2 3] 
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v-*-fcLTMU Ifeg^Dr^ (GFP) , Mfi'/Df^ (CF 

P) % »&#*7'n^^y (YFP) fcJrtfjfcfeSfofeyur-f > (dsRed) fci'^fe 

[0 2 2 4] 

[0 2 2 5] 

( y o * - ? - * # t- & mm 

KPJ £M^AT & ^ ft , ^KtfffiH- j3 n T JS *n?*> ! 9 , $ 33 ^ T ±IE» u 

S t m^te^yo*~*~££l>M£x* 'J-^ymctCioT, 

[0 2 2 6] 

*<&yD*-?-*£tr#R«l»&*^tr^KIS-r4o ^cDiiftSR^li, 

[0 2 2 73 

HcolcSUfe^T, S t mstfi^ yn*- K-taft^ie^ 4 fcii 

[0 2 2 8] 

( y d * - 9 - **?*MIUMftieMJ 

* - * * *fe W5&?» ? ft * «#v *Mttl**tici*^> -e 

- tr) #i£jf i> & & ft t, c PS.Se § ft £ 

[0 2 2 9] 

J: $ 40*11, S t mlfi^U^WUfflJEflfWI-iH^ ffiffiffiaifcSI- 4 ft 

$5H^ B*«D J: V> * 9 ^ -/f- K 4 £1 , fca^fdU S t mfcfrT-gfcfctftfcifc 
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tttfy^^K-Ci&JftStf^ftfefcRSSHfrv*. tix do J: }ft&i85HN3jt 

■9 fr3fegtt, IH!litJffl*CJ:oTaiiA9SSS!8t4ti:^Ti4. 
[0 2 3 0] 

<r4^rt*o *5Mfltcfc^T, %%vm? {WLti\ Oc. t 3/4 4f) JH?%**ftt 
»Wflfc K S c: i*«WWL<:« ffcv i&lffll&-Cft^« C* 

£)»W*M&) KliSat*^. c:<t>J: 9 fc#»tt, ft^coOc t 3/4 coi: n ftH^T-ii 
tefrvizo U* ! oT, *fS«JJ«>c:©J:Tft&lftl&ii, tt3H©H^*ffl^fc*J: D £ 

ftfdjSii, 0 c t 3 / 4 4 irwtfeJisioH^ -t? lilJft^fflSl-ejbo fcteJaeo3»£T?*a £ n 

l^o f/tv Tftjt&^&SUMffc-^Tv Oc t 3/4 tS t mfcOfJ8f4Kov>-C# 
ill- & fc £ * tiffc <t>^ fe* ff n C i: » 5 -C- § & t '/'^ c 
[0 2 3 1] 

, 15 «fc VitEM^m^ * * » J: >) S#i ? H a SB sfe-c * >3 ft & o *a w <^> sa* ft !i ^ # K 

3g-r*o 4-£ft&* fj£*©v-»-"ett, sflswjiia^j: ?ft£$te«>?Ms 

j& fEit»auifc^)(3:* 4 tte&jnjigu nn^nsa, *s»*anfe, # mm 
mm, £M.mmm, femmmm, £K#«m&, m%m^nm, mfewm 

fa £ ait$MBl fl&ft £*t5^ ff ft £ 7? s -e ft C P&5e 3 ft ft v » « flF 4 L < it > ^ O Jt ^ * WIB 

saiiL-ca, 3tja#M> stasia, wSM^«^^ s ^tf6tu-»^ 

[0 2 3 2] 

ntv^^*?) (i-ftfc>*>> t^otu^ at^ass^^feti 

14f# ■*!■) 1" & i 0 ft it&^&fN* S ftWC 4) J:v»<> 

[0233] 

li, (I) ttfe* ft* *g IS ; (IT) s t mae^i^iis tm*e 

*£»K#*fl9£KlKi-*H**x KfflJfeK£lfcS*ai«;*J:tf (III) 8S tm 

^ ft ffl&tf , fc*© <fc n ftttl^t jlltt * Jt^4**, i L < tt, 7y t'f U»«Jft#Sh? 

ffifK+T-OJI^ftif^jf ?>Ha*M£-4lCRg8.4l4ii>« S tmjtte^ JfcttS t mate 

#T I % II I) , t'<0 J: -9 ftU'ilT* 4j <t v» 0 f«J:H-St m Ste^ f & i* S t mlfiTI 
tjfiu *HSK*i»iT*<liUftw*»atra-***o<>0'CA*£i if! U'. Rl-tt 

S i t ^-r- § & fr$> X-k o ti I. , ±|EH ^ K. mt * S t m-it te^- 1 ^ (2 S t m feg* 
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ttM-C&XEJfc-*-* £ ijMSSFKl&H-* ±E S t m*»i fell S t mS 

, o fc*«iHPfc J: CW» K*>, 

[0 2 3 4] 

*^<o»«*^«l^l0^1-^^Ji, jffit<UU ttWaUfe"? 

* d t t: I -p x , «t *> flfli&oE ^ *iHb*fc® © WS*«ff ?ii a*? & o * 

»J:?*«o#«lHI&'V'-*'-i L"Ctt, Wjttf, Oc t 3/4, UTF K So x K R 
e x 1 fcf^lf f>H4)WE-*t$>K:|E5e3ttfcv»o #56Wtiso»-Cfllv» S t mjtfS 
34*, S t m 1 ilteT^ifitWI U'. StmKi, #iBI&t<Ojti!|3&*^fi|K*S 

[0 2 3 5] 

; (IDS tm*fc**£fiS t m;fi£*g!&£#J*»fcKJi&1**B*'** 

3**1^1: (Ill) KB^iiSS t m*e^*jkttS t rr»Ig?]tti£:co#^ 

^^^ifo^m^.T'&Xfg: &£t? (TV) ®S t m£f5^J& 1 &«LTi/i*SI6fr53'fi 
J:^4rlttfe^*oT4>Jtv»*«, 0iL<li, HSJfttt i£?L§U 

, sum, m^i, Mm, aash, £a$$L tasi, 

, sieffis v+^H) omfla-e* »> , ntfjun, t^»t 

*©«»^t>W[»j mix -e«?tex ;ut& 1 &eti*wfhii& 

J:^*ft&RI&|t*v»TJ:<1lffl*4l***JBv»T* *v» 0 ate*<S>|&Silix 
[0 2 3 6] 

*fl"fb4fe*©<imia*ilii-J-**»Kif/*TJ1^6Ji* S t m&&¥±tia S t mjtg^ 
[0 2 3 7] 
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♦ 

#fefiv (I) «#«-t&IH; Is J: "0 s (I I) »S^<?)S rm;EiS^cDf§|l£il§ 
$£-f & 18 & o C C -e-ffl 6 *i % MS tt £ $ & flM&t^ ctU n i)K Ui 
L<fcL m$m%5 #?L®, #SMSk ttiflk m^nu £feis £££ 

s ism. &%m* mm, vast* %mm. mm, m&m, nm$M, *?v 

X I" * c i § % &«? T % H Mf t*<Z> X * it £ m ^ X t J: u > o * O J: * 4* Mi t L X 

i KS + /^^I-S^avli §■€><> 
[0 2 3 8] 

i^ft^tffi^f-iJ.tcFijf';^^-?- %m'm&£^xm^<»im* ! ®^x$tmt&cL 

[0 2 3 9] 

fcttiS^'r*^*jft^T*o :w^ti» ( I ) »£it&T&xfi ; (i i) tai 

US tmfcfirJ-ifctfS t mAS^n*- ^-^Af^ig : &£ & (T T I) 
t m itteT i it S t m fife* / n * - * - *S&|&t & *BU&* * Ig^^t^o 

Mf, J£?L*v fttSu £HliU H¥3S> ftASU ft« 

p., *f«»L *se«, -fi^iSs 9*s?Bs s&m, i&mm, y ik a 

nTSJOUifeiK IftKOjlfe^ 1 (r>:tx.lfs St milted-) *Clfc3& f n?#*ft# 
T-^^ljrt'OJ: } fcttftfefllut* iv»o ^OJ: ^4tt«fc tTii\ flitf, «Atf 4 h 

<it, ?-%m^xmi&*?^wx$i , i&<> -c-co-fc t*<D x n 4 *> <o z> 

fflv^r^Jt^**, 0f L<liv pGlM^pB Uc-script KS+/4tS;ffli.> 

6 c t -e- i & o 

[0 2 4 0] 

[0 2 4 1 ] 
(*9"Ih^J?E 

(a) S t m-JIfe^tKSiS t m^gf liU#iteKSSt« K : ^J:^ (b 
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ftB^i LTfi> WAtf. ttfrx **jHP*tf^»rMi*^ft'?fclfiiE3*ifrv»o L 
f:#oT, iiOiTftH^tts S t mil^lfcfiS t mSe^&fctfSftfcfflSffcffl 

frtfcoA t tT^mR NA^^lff, frifh E L I S A 

fcfOj&ig^fti: L-C^-^'^'/f- FOfl-#f*fc*»f 5>ii*^HtHSE^H*v»o * 

[0 2 4 2] 

t m SG^ lift *> 4 - * W** tiSB* £ ft. ft J: ? & & Kft?- 4 li # V ^ F"e& o 
v aK^»K*5v»TSao4£#*fflv»T3fcSSi-*it^rS*,> -eo«t^4SSJfi> lift 

[0 2 4 3] 

li, 0 c. i 3/4, UTF1, Soxl, Rex 1 * t^^if h K ft ft h 

[0 2 4 4 ] 

» * Ln£flfi&£K#v»T\ hfcisn-CfclSSftfcS t matte* *is S t 

m 1 jaK J r'£'ll"'tro 
[0 2 4 5] 
(*^-fbtt!fePiil* v M 

Cfl!>* ? h l±> ( I ) St m*te** fcl* S t m*e*ailfc t#*»tRiSii-& B^* ; ( 

nils t m *e^3^*>^»'+©»i&»ifev*T^fatT^*j»«>4r9*'*s6l8+*# 

R ; is J: Of f I I I) tm^eW§&?lL.Tv^*'&S-S4? k c(i:ji, i ii-t«.^t:. * 
[0 2 4 6] 

*4U 5e+ * * v f- c * i»» T ttffl 3 it & t O k ffi$<0 4> O^lfeffl $ ft#S © ft 4 L < it . I$a 

fciBBUfev - r -f >- ^"^r t- * A- V - 9 ~ & *> ^ '9 Stml tf- X 

* ffl ^ fflK** 1 * ^ & ft * o 

[0 2 4 7] 
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coffin 5HM£§££iJ5e1~& * ? J- cfiwTfifl 3 its & oo t EUfc*> & co« ? «J3 $ 

o 

[0 2 4 S] 

*ISW^>*j9-'fli*tS0«Bfl&*8lS1'*fc*0^'? HJiisv»T«ffl3ft*S t mMfcW 

%m l x n * anna* * Ji siiii- * # is a , s g5 »c is ^ x s ft s i 

i<:tt»tt#ftkUTIi, fSjttf, fiftfrHL *s->r^ 7G-f^ p)^, fac 
S , r 7 -f -f <f - * tf v f ar 7 7 -r «- * ffcttffi?-* £ t *ti &<> 

[0 2 4 9] 

y f «U ( I ) «^<7>S t mttef«»i«tS|t, ? % S t 

msfeT«05&OTS¥ lit*-, u»TWjfflOtt#i *ffli<>4Ct ^T- § 

SfcisnTSa35$ft4 £•? »)^7> KfcflE Lfctt**J:0'«tll/V*--f -f 

h t v » * JEf aT*tt 3 ft T Jt i/^S i5t#c0lg^ L < fiifrft: h MS'< v 7 r - * v h t 

jWTfrc**;^ S tffli fcMOJS^fca^i?, *ojftMBE*ft»«5*i-*»c:fctf#l& 

££-ef£ffi£ft&, S t mit&ffcafc, *iPi»llFfcK«Sft& J: o 

Ktf*ot4J:^ *ftKR5e3ftfrv»« COJMfrJSi* 

• *fl5Jt*ft3M£«\ ie9tt-afflifeHJ:o"Caiftt35SifiS55-fi£t^"C**o 
[ 0 2 5 0 3 

g?K & T II & eo 7" JL^/NyHf-, $ ? -7Sri--$-ftST-&vI ttf-V- 

££ 0 "S^-^KS'tftSS t m * 4 * „ *9Jjffl§fcE#$ft*J:* ft#S«H^ 
l/d^'^yf Kf^otU'^, -tftfcRtetfftftv*. iS^fiu z<n£o%$® 
fr^Pfc J: i^tf 'J ^7*f- Kt > SRiHSf fc* ^TJSjspofiEIB * ffl ^"C3fcSt a c i: % 

[0 2 5 1 ] 

(7*0 ^ —<?>fljffl) 

Kr*s^i* f ft»irffiujitt* ft fcEyis-^i-* s*9-fb«Bia»-: 

[0 2 5 2] 

iit\ *j3-flUBJl&i LT(±x FiRfi'v d£fi^ffl|&, fflUfr®ffc) frmifhh 

4v^ft€»Hffi5feSft4»rS '(tot, 5$"fk«il&^??7°tJ^^A'fkt>t«'fc 

[0 2 5 3] 

uit\ Isftl K*f ft 7*n ^ - ^ - t LX its Vtt.lt* Stmr/c-e-^- 
Oct 3/4 7*D*-*~ig5)J$t-j&«5|if (bftt3&*-eft^t:|RS$ftftvi 0 
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<om^i -cut, *5Hfc*ui c#^to**e^ <oy a* - * -fw*j&<# tut t i<* ? $m 

iifc<, £JtoT»fcT&& 3 ftfc&E SBJS&fcSB) i > ^ * - 

4 »* Oc t 3/4) 4iTHU ><7>ffiRKHU * 

[0 2 5 4] 

tfjeOfclWMlfcJsnT, #&93£i»i»>-C?!lfB3ftas t m 1 7* n - ? - @2^H4\ IB 
FijU-f 3 4 5fctt*ftU#]fc1-<&E5i (llftCli 46¥H<i&ffi5!J<0±*2 . 3 k b) £ 
tc&Z<V&.®m^fh&, 4 *) Bi t < ttCnH 31, 3 2 t fcit 3 3 K7jtt8E3?!l 2 
^tt'C-oM^^tro **</'W\ *-*>4- ofcT/n-t-^EyiUis *DMB*Kfc^Tg!l 

Ji> *56WKi5V»-Cf0fflS4ias tmlYot-^-tt, E90*-£3 K 3 2***43 3 
UvtSJII i <S¥§3$&E5l«±3Sa 2 . 3 k b «*£SE<S> * 
^ i4 - $ * & tr ffi? !) S jfc fi * <?> 3fcS# * ^ tr » 
[0 2 5 5] 

X*';^»H?>X7i^-lf Chprt) , JfclifcfefitftT'B'M y (GFP) , 
ffet*ypf O (CPP) x SIKt'dtO (YFP) *i&^M*/D7^ 
> (dsR e.d) 59»t>**WJtJ)«8n***^-*-iW!»lf*»*l** t fH^lc|HS» 
ft£^ 0 m Lv^*it»l"Cli, *«SWUfe^TttSS*iA3!«v-*-«, liprtl' 

vt j -> > 4>&4*?ffii& * ft * o ^ o/^-i^ci:^ ^ ft & tLT ffl £*"f <> <?> t 

#X_ & ft "C 43 19 , "7 «J > 5? 7 V * f - F $L&&<D U X t H# L T i»» * t # X. ft-* 0 & 
ttfii77»Vf7 5t-t - (guani nedeamt nase) ^S-Tf^f >f>U SHS 8 ft -6 
o ftoT. hprt rXIMfflm (hp r t - J ii, &-7* ?T ~y fcifiSfr*?-© -1004 ^ 

[0 2 5 6] 

t, fiix.**, fa&iWte, ffii^aiv nsk«s fe^MS, j&L^t^Ma^s 

Aff ttR±&*Bfl&43 4 V&jfrJM&T}* »R3 ft* *BIJI&^<*>5Mls* S" 

[0 2 5 7] 

*Hffl<0 j&fetNi , i L < li > S t mffifti fcliOct3/4 ifcfrfc 4 -o X 

s *.5Htm$&v> & a $ * mist- s iff £ s & c a# t t * 0 ^ c * * mist- * 

[0 2 5 8] 

fir* L.^*JSSlT-{4, #S&tfis>??£J4x jKR^-*-*-fri>flti#»*^fl;ajfe*«4-r 

TfljWOttfe*l6fl!L-Cff^Ci:*W*'C*a 0 -?-fi04 0 LTfi. WAtf, 5:H 

« 3 . 5 0 %m v«> 7s & 0 J|E t *KSffl&* & (L I F ) *^trttS© E S 

?-mm±X-ig%£l, Kt4#W*#^o J:«)BNlll4*frftfttcowTtt, Man i pu 
I a t i fig the Mouse Embryo, 3rd ed. Co I d . Spr i 
n g Harbor, US At#M> 0 «Uft^«Hfl&-eii ■» #fflm» 5 #^1"^ fcB=bft*«. 
L v f * Nt^titt -t ;v v - 9 - & ffl n T *? 5e^>14S t % 19.^5: 55- W L 

[0 2 5 9] 
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[0 2 6 0] 

* V a > . *£* * Jt tfiBH** 4 t'^i^f f> ft& ft K Pig 
[0 2 6 1 ] 

[0 2 6 2] 

[0 2 6 3] 

- * - ate* ttt- K-f a E9! * $ n /cK9j 

So 

[0 2 6 4 ] 

£ ? 'fcigff-v-*- 4 LTI1, ffll^ff, GFP, CFP, YF P&JiO'd s R e d &£fO 

v - * - * Zftmj h ft& ft- BBS 3 ft <.\> 
[0 2 6 5] 

#s fl*.MT* "^n>f'f ^>v7 (BD) &t:frb-fijgL$iixm>-tfrv-?- i 6:m 
n ait » 5 -e ft & K fit5e £ ft 4- i/v 0 $ 3* sfc ^bfl aa-c^iw^ a&£ft*v*ifcJi 

ft tc tin L , *■ * k is w x ?y 31 s n «. -feg it* 9 > * '/ % ii & it B ><* <& c t *«t* i 

[0 2 6 6] 
[0 2 6 7] 

3\ #*ftlt^t|B<t?»4t*:OtP9US8ec-*!Bj|lll#K^v»T^#i LTftS Sft.£o 
[0 2 6 8] 

x #11*8 c&ftto K fift ? ft fc&WB K <fe tc t Rse $ ft fx #ItB*<?)m@ k 
i;oT<7>^fafe?ft-& 0 
[*iS^i] 

[0 2 6 9] 
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[0 2 7 0] 

(*SaOT 1 : RNA*>@UT) 

[0 2 7 1] 

3tI1»j^&«9 total RMAtTrisol reagent (GIBCO-BR 

MM, Mf* <CM, Wis IML WSd, ffifc, iii^Ee. 5, E7. 5, E 

8. 5, E9. 5, E12. 5s El 8. 5 3^7^S^ivV: 0 Sfcfc, El 2 » 

E G 6 R N A £ © !|2 t ffl n c 
[0 2 7 2] 

( & it 01 2 : ;-f>yQ? h -f / 'J r ^ v a > s?-f/f ) 

iUffl 7'gF3-* (A 1 w i n e c-t, al. , 1977. Proc. Nat I 
. Acad. S c 1 . , 7 4 : 5 3 5 0. ) ^^ii:;-f>/G 7 KM'/V^'f 
-if- V a >ffi¥t t-?f o fc. E14#3Mk E GiaS&U Jri^B 1 2. 5 0 tt^-v $ aiteJfi* h 
jfitji L?fc t o t a I RN A 1 0 u g*#Kl»tf-LT 1 % *;VA r^-ffc HJfctty* 
"C'm^&iK'fr o fctfeH ybond-N+ membrane (Amersham B 
i o s c i e n c e s ) £— igfeTn v h L£ 0 7'o T- Ut > "TV V Ji 4 2 1" 20 

fro£ftv 65XJ2XSSC/0. 1% SDST20> 0. 1XSSC/0. 1% S 
D S"0 1 laftofco ■fti-y'ii, St ml cDNA^gCittLTMegapr ime 
r DMA labeling system (Amersham B i osc i en 
c e s) *fflv*T [« - 3 2 P] dCTP (Amersham Bioscienc 
es) RlfltfKL^o 

[0 2 7 3] 

RT-PCRtiiStmK 0ct4v G 3 p d hfcfc^OS&SgMJfS 0! 
igo-dT primer fcftffl UDW A-frjft*ff o fc* DNasel "TfR N A * 30 
>7>*»JlLit:tfc* RTRJSiiS Hperscritt II RT (GIBCO 
BR LI tl^T«a^yn h 3-*KftoTffoA 0 PCRflMBlit otal RNA 

1 /< g*fl3v»-Cfro£ 0 Si-V;7 , 7^-7-t7 h*EHTfcE#-f*o 
[0 2 7 4 ] 

Fl : 5 * -GCGCATTTTAGCACCC C A C A - 3 ' (I2^1=# 11) J3 

Rl: 5' -GTTCTAAGTCCTAGGTTTGC-3* dSFU^-t 1 2 ) t 
F 2 : 5 ' -G A A T TCT G G G A A C G C C TG A T- 3 ' (EyilM 13)* 

iff 

R2: 5' -CCAGATGTTGCGTAAGTCTC — 3' (S?|ff 14) ; to 
Oc. t 4RT/1 : 5' -GGCGTTCTCTTTGGAAAGGTGTTC-3 

' 1 5) * it/ 

Oc t -4RT/2 I 5' -CTCGAACCACATCCTTCTCT-3* CSS 

FUH"^- 16); 

S3PDH-5 : 5' -TGAAGGTCGGTGTCAACGGATTTGGC- 

G3PDH-3 : 5' -CATGTAGGCCATGAGGTCC ACCAC-3" 
1 8 ) o 

[0 2 7 5] 

P C R££tt 9 4 "C^S 5H v' a > Ifcft, 9 4 "C 3 08\ 6 0 V 3 0#\ » 
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7 2 "C 1 ton** * >V*3 O^M # Mrv>» mm~7 2tJ-C&'$M J'+a^'-'/a 
[0 2 7 6] 

(£Hffl 4 : s tnii itfS^-oDSifertM) 

S t m 1 fefc^eymmmi* § flirts Stml Jtfi^U m y c * rtoitfcm y 
c-S t m 1 a ^* 1>7^ 1- &fHRl.£ 0 S tmlOcD N AI±JfllT*>7 5 -f^--t ? h 
£ffl^Tfc&*ifc£&& p G EM - T Easy vector system (Pr 
omega) T T A £ n--> ^L/c %<0*Sv^t o 
[0 2 7 7] 

Strn-f: 5 * -CGGGATCCATGAGTGTGGGTCTTCCTG G 
-3' (ffii?U#^-l 9) is it* 

Stm-r: 5 ' -TCCCCCGGGTCATATTTCACCTGGTGGAG 
-3' (S2?ll#^- 2 0 ) 

:®/7X5 KtHlg^iB amH IfcJiCFSma I-etUKU ¥»**fcS Ifcc D 
HA77^ *✓ I-£oCMV-my c (CLONTECH) OSal l*-fb« 

ta L£o 1x10 5 OEteJfefflJfcK: pCMV-myc-S t m 1 1 ft g * L i do f e c 
(amine 2 0 0 0 Reagent f G I B C O - B R L) £fcffl LT mfc^m 

[0 2 7 8] 

p CM V — m y c-S t m 1 £ jtfe^A L£Eli$iMfflg&£ , 4 96 P F A "CH5e US 
^i$$^»co&?£^fe*5: (Wi 1 1 i ngham, M. C. e t . al. , 19 8 
5. An Atlas of I mm uno fluorescence in Cult 
ured Cell, Academic Press, Orlando, FL, 
pp. 1-13.) tilfevvfeggflsfefrfro t, yD?^y/li0, 1 % Triton 

X/PBS/2% skim m i 1 k *fflv»£fi-C-WRU ffi^ fi 0 . 1% Tr i 
i o n X/PB SfcfflnSjSV? 5 53-*4 @frofc 0 -3WA#li c - m y c */^b~+ 
MSft 2 0 0 /(g/ml (CLONTECH) *1/ 1 0 OftRLfctO*, 
mtiiF T TCflUg o a t tit-mouse IgG (H + L) (ZYMED L 
A BORA TORI E S , INC) * 1 / 2 0 Oftft Lfc fc^fcftflJ Lfc* =*JS*0 
Jx.jfef%»J: rliodamine phalloidin (Molecular Prob 

e) . DAP I fS I GMA) OJW^*fe*fTV»->^+*-*tfeWJLA:o 
[0 2 7 9] 

tstm stfe^nm^ * - y ) (ii, 2 ) 

S t mj&f£?-f*E S (Embryonic St e m) Ifflfefc ii^'EG (Embryo 
n i c Germ) «C0 m R N A CO* 7* h 9 ? > a > fc J: '9 Kttftttlfeg iCFEG 4M& 

2. 5 Bft&e$B$bPJlfeHftv>fttK?J: LT#§|iJlf ^^otPlg? 
(II 1 B) . S t mtiJK) 2 . 1 k b (Ojfc&p?*.* * 4 B 2 >) If- M£?!j 
v W'J ft « (H 1 A) o ft4HfctUB*t>BKlfc total 

R N A ^I'/>fcRT -PC RlSWott** *^IBR>& & 3 *i-T\ *©$&«Ji 

*5Mls« (BSJUfcJsJ:0'EGjlfc) KttLT#*fc*v»*Mi*4>oTi»>fc (01C) 

o s t mcmy c ^^*o»t^3>A i> 7 * h imimm&K&w&ms^. fomft* 

i/Cm y c ftttfc X *) I 4b h , #^<*>Efc#lJJS>#-C;fcofc (HID) 0 io** 

ifrUt (0 2) .iai^^K^-f^^^^?-, F2-R2fcJt D&toLrt: 
CH 2 A ) o B 6 . 5 - E 1 8 . 5 ©##ifiHfc#> fell * ?©E </' TfWf L » 

**Miawtaw*tti"* e 7 . 5Bici *> ft£ * ^>«kti»K ?i * l. £ 

t.m 2 A ) o si *Ui , E 7 . 5 M»i ijSfc^fl&ik^ifctoii* £ i fc Mfli LT v» * J: 9 
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m0f&14'< ^ - ^ li 0 c t 3/4 oUl/'? * - > t Ji^S: ■& J: o -ei* £ k tftefrotz* 
# fc pjcgrllip t fi S tin fi L j& v » c i * £> , J; tySEfii f* £ v £M£ * & IB o S 

t m me-r-ona^fflw l tmit * f w6 -:>£<> **«rc-ctts a.*Kis«fco f 

,«8feT'S tm^tfOe t 3 / 4 *$*|Hp T 0 c t 3/4<7> 

A**iftdJ»*iS t mW^ni^oA: (02B) 0 S t m^H^JRHfeo 

tf^fStfcftfcJ:* z y go t i cfcl&IBfcifeBtSCitiSL-C^fco *K» 4Jt«Blfe"C 
<oHa*^&fc*5>tiE 12,5 0DiKOJt^&?jl«**Uf L^Tp StrnWc 
t 3 /4 $ n4tt(cM LTi^K„ £4>£H4<±ftffltt*'& « *><7re<|>& i t 

^©tftft S S E A - 1 tffl^Tff o fc 0 3 0 0«fiLL<*>«IJfe$r»M*r bfc*l* 9 5 %&JL«> 
lfe s S S E A - l NHtrfco (fl 2 C ; * < S&fe) o d H &*>*&lil*fcWfeTO S 
t m3S»**4 t > 0 c t 3 / 4 ffiff c BttTi o £ (B2C6 : DAP IUJ:4 Ifrfe) 

[0 2 8 0] 

*i2Df-:ito CW'^IW^l^ S t ml <omM.it. WMV&vfcvK S 
tm2^attW'<3fcireog;P8r (ESffl8&. E7. 5> El 2. 5s X'^hfr 

[0 2 8 1 ] 
[0 2 8 2] 

*Bw>jfi;ft#fEft Lfco >- v»a c t icjc^>x> r n as est is l fcasa&rto s 

t m 1 * &Zktf-t?£fz (0 2 E) „ 

[0 2 8 3] 

* S I* x *3Mb«IJfeO«, ft l-Mffi L"Cv s & C kifiWlh K o (0 2 F) 0 
[0 2 8 4 ] 

V)^S t mWO c t 3/4 fcfMAi-a&fefft *SjsU ^LT^i "7 <f -?~ 

S t ms^S 'Z, k WW t> friz o (H 2 G ±«) o 

[0 2 8 5] 

X E SfflJfeO**«i8tfe S ft* (0 2 G *Mi) 

) o 

[0 2 8 6] 

*£* S tmftft4fflv>T, "^^^ftUHK^TOS t m 1 ^v/^S^JSffittiffai 
fcSMJf Lfco i ftfc J: * t „ £ ft' fi8$ij&*i& ^ i t , 43 4: XfR 6 . 5 0 #3 J: J/ E 

7. 5 Bf !i, mfen&MM (^tf/yxh) IT^&zk WW & jfcfc * o tI: 

o E8. SBTiiv %<0$&mi^ fr&*)iU£:LT^tio E6. 5 B Tii> Eft* 

«dkto**>fi** j:o»B 7. 5 B?tmmw&&mm < m&z nr.^& c kwfrfc-o 

tc (0 2 H) o 
[0 2 8 7] 



(63) 



JP 2005-95027 A 2005.4.14 



itC44, Lfci'oT, fc&UJ^S&FJi, 5fc#fl;'|§L*fcHt£fl&l4 L<HU 

[0288] 
(*tt«6 : *VADNAO@JDD 

rflffl/D^3>-)V (Sambrook and Russell, 1 9 8 9. Mo 1 
ecular cloning: A Laboratory manual, Co! 
d Spring Harbor Laboratory Press, New Yo 
rk, USA) Kftu»$VADNA«>J*»*ffofco tttt b u f f e r -CJBJ6*»1#SL 
fctt, RN a s e AT"3 7 "C-NlPllfcSL Proteinase KT3 '7 1! 
o /Co * * / - JVWffi^ 2 H*»tT / - fcitiRfc J: «) D N A t@CL.fc,, » 

[0 2 8 9] 

W'/nh3-,V (Southern e t . a I. , J . Mo 1. Biol. , 
9 8: 5 0 3 - 5 1 7) \Z%>*W>7V y ^/^-^ , 7*V ^-f-tf-^a ^tffofco $f 
KttMBJfe* JfitB L fc $* V A 2 0 p g *#Hfc* LT 1 % T 39" p - * SM^tt*** 
Hj^Ht-p fc^ Hybond-N+ membrane K -Bft7*D v f- L fc 0 7*n 7 J- L 
fc * ^7 P > t* 4 2 1) -Q-fVt^-i 7"U ^-f -tf- V a > * 2 g»H , ^-f 7' U ^/f -if- >• 5 > 
*-ttfxofc c 3! > 7* P "/ !i 6 5tW2 x S SC/0. 1% SDST2EL0. lxS 
SC/0. 1% SDStlBftcfc, ^o-yii, 

exon2F: 5 ' — C C T C T C C T C G C C C T T C C T — 3 * (E?B«2 1 ^ 

) ax & 

exon2R: 5 ' - C T G C T T A T A G C T C A G GTT C A G- 3 ' (@B?!J1r 
f 2 2) 

7 5 -f "7 - -t v K: <fc «9 *V ADN AS>P CRiBWfcJ: '9 i^ii<:7?/> > f- fcfflu 
fc 0 M e g a p r i m e r DMA labeling system (Amersli 
am Biosciences) tffl^ [n-32P] dCTP ( A me r sham 

Biosciences) Cjt »> R I $|§i $ tlfc DNAt'/P-7t LT^v»fc» 

[0 2 9 0] 

S t m<?>^.^ **|J»**7"a-7'i: IT-7 7 X-JV At-lfcrT-o^^T'n •? 30 

^ 7'ij 5, 5 >jgtf£f7$ £ 4 ^x^V ^HiiStml iifc^ t -f V I- o > 

© S t m 2 jIi'SWIIISe S ftfc (El 3 A , B ) » S t. m 1 j&ft? v 9 6 #&£ 
tt± H v St m 2 * £T ti 7 #«tfe#± L •£ *t ^'tlll * & illxM K v;^? ft fc 
0 S tm2-it£^-5is 151^547 E 3 ^^^k^^^itfc (13E) <, Stml&JctfS 
tm2^4li, Ex 3F-R2£J:tM n t 3F-R2^?^-£ffl'^fc$VAPC - 
Rf?tfKjtoTk««iE£ftfc (113 C) o r-^-<-7N<7)3>e^--^-^|fficJ: 19$ 

1 2 jccFx^fe#±^*.pi * y* 4 v^nWttofanw&tob-k.* Stml 

isJctfS t m2 ^-^^jftfiK^J&SltEai-t* SKIT* S t m 1 4s Jrtf'S t m 2<ors A± 
<?>c NDA«W«ffi9J*Jt«Lfco *o8S, 9 5 %&±©££E9!l#H@fcL-Tv*fcj&«s 
**r*3lia-*B»-r;&WR»*TS tmORf-PCRifttJfifttiiif^** « 
&gLCo F4-R4«>7*?^^— by J-Tf«¥^«»W5 7*9'i Afl|Sritf(8Lfco Bsa 
M I &mX-mki-& iStml <OM%3tiMitZh 1 8 3 #3 J; CP 4 1 4 bo 

LT S t m20£tott*KbS*tft^ 0 *8*v RT- P CRM1l0>-&Xtfm<kZilT&*) . 
S t m 10>£fe«o*j& 1 giftLTn4£ t« ? *^*ifc (03 D) o Httfc, F3-R3W7* 
5-fv--b-; Mcj: t)«IH8Hjt:3-/5-f Afl4>£9£fc£N I a I I IB*"CM-fbi-& 
t, ^tb?it«DWA7^^>> Mi:S t m l$>*K**i-*'fe«rr*ofc (03 D) 0 
»1 2.^fe#<0^fe i {)isi-1f ^fi?W*«*fc* x v »Sttft«>t>4na;*ofc« ditt»^>ilS#* 
6, S t m l^XdS t m2<iffi1ft-r*E9iJ<0RlirA*3- Kt-&» 5 , *Kt<B¥$Jt4 
fiOiiS t m 1 frh<0*V$> *? x S t m 2 liS t 111 1 ^^lf5^T'*2» t^ott^^.^o 
1 i: 2 T^iii S iifc^lttS-RiaoWKat* Tffi/f L fc8S, fessi^r Sim so 
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i &%x~& & i t t-mm i x^ & o 

[0 2 9 1] 

lifiE?li-fi M u s musuculus domes t i cus (rTL^^^v^X 
) feiCFM. m. moloninos (^KS&WfclMS^^X) ft.*<^W&#ffi)]&»- 
fe$V ADNA*»tBU IttbeOF 1 isJtfR 1 -fy A ?-tP C Rig*S*fi o £<> g& 
i'p GEM-T Easy vector s y s t eratTA? o-iV7U M 1 3 

f o r w a r d* Jrl/M 13 reverse / ^^v-tl^fc^-^i^x^K 

-C EQ 2 0 0 0 XL DMA Analysis System (BEC KM AW 

coulter) *$v>-c-tTo,to mMmm?-?*Mmmx-&mi>. m%*m\x 

R^^^giJPIMS n a B I TMSOlBf U S a a B I KM&OttSfiHOitC ****14 
2lv> 6 si $9 ft $ t' &k Se t <> 

[0 2 9 2] 

9:Stmlj$J:a f Stm2 OHWW) 
S tm l^ilfUlisTS tm2^A±[;^nit^ ^./ADNA £*#S(- 
Ex3F: 5' -G'TGGTTG AAGACTAGC AATGG - 3' (S2^J## 2 

3) , 

I n t 3 F I 5 ' — CTATGGCTGTTGGGTATGGA-3' (B?!l#-£ 2 
4 ) fcJl^R 2 

(D3^6D7'-7-fv-^ii^fe^TPCR*?fV s aEL^o P C R 9«tt5:H 
^^-v-snct, 9 4*C3 0#\ 6 0T?3 0»\ 7 2"C 1 0-9" 
"f^lfclJiKU *t*K 7 2 >^j.-^--> s? >-<7)#.#TiTo ,t 0 Ex3F-R 

2 « i' ^-co|fic^fc> S t m 1 J3 1 V S t m 2 ©iftof-f Xri'Sfr '9 > I n 
t 3F-R2©yf-f "v- ©«#<fr*>*TNi Stml «>*5&*tetB S ftfco Mst&^co F / 

[0 2 9 3] 

StmUWS t m2?>2&?Jl£E5J!l1-S M. m. d ome s t i cus^K 

tt •Mfflte^ 6 ffl ffi l- fz f/AD N A U s 

F3 : 5' -CTTTGAACTAGCTCTGCAGA— 3' (@S?!J*^2 5 ) 43 

R3 : 5' -TGAACTTATTGCATATCTGAG — 3' <Rfl|#*2 6) 

* 

F4 : 5 ' — CAGGGCTATCTGGTGAACG — 3' (B5l## 2 7) «t 

R4 : 5 * -GAGCACCCGACTGCTCTTC-3' 2 8): 

<D-??J v-tv h£fflV>TPCRif«IL.£<> P 3-R 3 fcJc^F 4 -R 4 jS4#£^ d- 
~ > *\ *>- ^ x > x L£££?!j fc&fefc «fc CFIbic Lk, SttnlJslffS t m 2 g&*> 
ti&mfi*>to**'b**>M*&&'VZt:* Kl'£f£«^ total RNA4t 
SfcU F3-R3*J:£?F4-R4©RT-PCRltt4 , ^tJ--^^ v—^x>X 
L/co # tl/ci£3p»i-i Stml MfcT Of&SJfc- Jt % i t fro 

0 £ <7> C t li, F3-R3fc*tfF4-R4<&RT-PCR£4&*a!|E»*N I a I I I 
fcJrtfB s aM If-ett-fiiftllfl-itfc U J: "9 S t mia«fi¥iati4ii:^SS 

[0 2 9 4 ] 

(*lfcW l 0 : ?r/n y 7 * - Mii.^ i LX<OS tm 1) 

fl^UftoT^io Sr*tt*D-v«|&*, »#li*n- vflfMrftfcf 
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&*i;&o i) \*mm<n*%itmm^<o?iy'u?<7Mtv-i>~-, 2> Oc 1 3/4 it 

SH 5 - fc Olfc |g J: £ 5 yn ^ 9 a ft&M* <^m^ o 1 ) k & £ a Eft rW^J9 <fc 0^ VI i 



[0 2 9 5] 

SlIT EW»lfe4fctt*ttffllfe*Mu s muse u I us mo i o s s i n 

u BEb*<9'i)04'ffi^it« Mo i o s s i n u s fc*^EiMMM&li£§Wft£T?Sfrfcfc*f 
it-to Mo 1 oss i n u s f J •Mijfl./iSft&'T^X^Ife M. m. d ome s t i 
cus Kit LTttafcEyiJeo^S mo loss i nusfiiffdomeBt i 

c u s<o»£*Bflfe#Jlli'>*i t rft^ftoS* »^W8feft!ao#fe*ia 
4AC*Lc„ Mo i 0 s s i n u s ft*«?et£&»tetll^jfc»'&*^ t M x R , mo 
I oss i n u s E*0#iWJfe*fflV»£tt-£aaflfe)&*HX J T2b£«, S t m 1 lifMBIflfe-C* 
*WaUH&T?©iia* f Bi6 6*i4i/^ -^E'l'i#»t1i:^mL. , r'/^ 0 MX R & J: <m 
X J <7?»^3fl8&* o - >iTC£i»T Stml 7? s H?iLTv^ C i ^fttf-S (0 4 B) 0 

s t m i &m-ifm^mm>& i tmw y^Mtmrnmrn^^^x^h c <t 

^miST'&IW-C, F l-R 1 7"7^?-t7 h*JBnfcRT-PCRg**S n a B T 
©JIS^ST-mkLTto Molossinus tfS eaB IilHfcK*£14# 

id, 5 7 0 b pO-'O Fri 5 2 3 0 ££0*3 4 0 b p«0 2 *0/?>- KU<fc* 0 CftU 
*tLT\ d o m e s t i c u s g^liii S n a B I C J: o tf ft?ftf 5 7 0 bt><0 
/<> h't MXRJffHX jSl-frilfflfla-CttS n a B I KJioTflHfc* K 

43 J: CFrfHbSftfr^O KoHj&^HJS ttfco t *-?>IEl4»«BljfcR43 J: 
^MfcfMBfl^oW^&S t ml^SK^SftT^fcCfc^Stifc (04 C) o S t 

[0 2 9 6] 

Stml #*»fe^*re037 n ? 7 A<ftv~ * - jBfc* i LTtefflTOsHH 4 * 
?6j5»** 1 (B 6 x C B A) F 1 -v '7 x (domes ticus) «>**!BW*'<b 

JPIt^X (mo ! oss i ft u s ) iPfilHfe (ftHft) (0 
4 D) o d->K«&t?©S t m ler>«m*Kaifc,> W£«ftTMi«iaUT 

u>**-ojtS t ml ->KWCiiSHItrv^ (04 E) o 

Stml #§llt tTV^* ii^? tifco S t m 1 <6¥te¥£»©Eb* li 
, SnaB Ifnm~ttt&t&M<om^frt>mMlrz 0 ^Q-yittfji m o 1 0 3 s 
inusft*«St m l7? s H?lL-Cv^to J: tf£tttt3fljfeO#l]|&iilg-£ J: tKfrSH 



tMUBIfe^lf* n- Stml Mfe^tf>J&|?£i!'<:? , Co (m o 

Ixdom) F 1 * o- ^KW^SIIOmRNA^^ML&c DNA*F l-R l/'? 
Wv- (01AM) £fflv>TPCRiftlL£o BH43 > I- n- <vi LTO c t 3/4* 
{£^*ffl<«>fco »*>*tsfcS tml^^gyPI^^S a a B I TfcHfcLAo mo I fi*S>jg 
»tt S n a B I M-fbSfttt-e^JbOdM ts d omfelolMS n aB I «HI»ttT?* 
& 0 F 1 VJEHflllTiid omO*4f>fmo 1 fc&HiSIU «IP*|Kjt 

#«M&« Stml **HiS1*fl:1-* £. 4 £ 4t£<, 

[0 2 9 8] 

(&Jtffll 1 1 : a^ffl^-? - f> - jIk^ Ht»S tral) 
& 14#Mfe t M A/ "C ft IS * ^ iSffl ft 0 * ft * T v » £ o WIH J& 
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-r & t % x. h & x '/> 4 tf* <?M&?5m& x mmo tz&ft -^mma $ *lt ^ ft ^ 0 
aa&f: l.t##$*ltvi4«dj1s #s«HW»#am, mapc©«^» 

4>o|^afei UTMA PC tin^THttftSfe (N S ; Neurosher e ) 

o t*u NStwOc 1 3/4oiiaiii«**saiTv^^o MAPcawafla^icF 

N S ?<0 S t ml<05&S.*PS^!tti*x Oc t 3/47&*JISLTi*»4fV»K4*#-*>fc , f 

5 tral«I^^ (@5) o i(0 7 , 7Yv-t-y t^li, fttoo^-f S t 
m 1 y a is J: I^R N A#mft tHCi:^^ R N A L fc £ <L' J±W & 
o CCD £ £ ii S t m 1 oHMIW^O c t 3/4 tftfi L fcOTii .Oct 

3/4©±»tfiiiL0c 1 3/4#isas*t*ei*w%iJte*{3-ibiBfla*R^*fc*«> 

I- ft *) £ t # UT i/> & o * 7t v S t m 1 ^telSHate* tt£ JEgi T* 

K*sv»T4 S t ml^^iIUi/^o £ft£fi9#*fc)U S tmlOftig*^ 
ffl 0> oT 1614 * >j* g t T '/> * « 
[0 2 9 9] 

1 2 : *5Hkfflfl&tf>^} 

**HWT-fi> S t m 1 OS^Eftl&ffl^oaH t U> S t m 1 *S^jt»Wflfctf>^ 
[0 3 0 0] 

s t m i frmmkt^xv%-$-itm%fc* - * - 1 L-o&fflnriiB-c** s t m 

K)fD*-?>- liiPT K ^t;^ - * - it te^ G F P *m X t * *>fl&* * - * - t it 

«*&#MMfco4ffll!l&* *Ht 4 £ fc **nr ft o fc 0 t fc, M&#«co 4» $ a 

K wt , iE&£Si:?E u ft % £ t £ J: -o fc&J- ^ y ^'7•7^ & $ h 

K ft o T 4 o £ <0 £ fc f* S t m 1 #* * tz K> K £4&X"& * £ fc * L T ^ 

6 o 

[0 3 0 1] 

4 £ t &X" £ * £ fc » ? $U^ L . 
[0 3 0 2] 

1 3 : s t mae^-«?fcSE#«!>«iife) 

Stml itf£^A\ * * * -f B 2 J: W «J ?f-fP&i- J: otti^ 

Stmfce*) ©5 0 0fe (TtACLfc) s 8 0 012 (A4-TCU) , 1 2 0 0ft ( 

- -> 3 y * * f: t % * 1ft * t ti „ * g|5# to K ( H k tf , 5 0 0^-55 
0t£, 8 0 0fS:~ 8 5 0^> *Jtt^l 2 0 0^~ 1 2 5 0 ./ \--f&Z.bX\ 

% *l ? homffi i. & o 

[0 3 0 3] 

^e>55"^ft4o 

[0 3 0 4 ] 

1 4 : S t mllstWil) 
-fkMfiaBI,-C-«Wlt UflW1-*o S TM 1 ^ < ti*$TNfe**«, S T 

ft^b*** Ctftt»%, StH^*4> f¥fflj&**4£i:***iBE?n*o 
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[0 3 0 5] 

(MWM 1 5 I 7*D^- P - 
Jfcfc, S t m l07D*-*-ie5iJ£[i]5El.fto 
[0 3 0 6] 

fe¥W$&A±-3l2 3 0 0 b p ( - 2 3 0 0 b p) 5 ' ffl*S< gjoftft ScoH4& 
5' ±3t«H«t, * * 7 * ? - * ;ftf£^ * o »f ft ft 38 JMS * ft S& L (Ell 1A£#bs 
) , ,v>7 tfr £f? ofco /i/->7x^*--tfr y-t'f {is ^ > 7 * 9 - -t~ofl 

^aK*«Set* C t !c J: oTlfft Lft 0 £?SB*&j&tf»e> - 3 3 2 b pfrb 

-15 3b pfDHURS^jEUMPI-A^P^ >* K £ i:sb*fUlHLft„ 
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